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••The snrest way for a learner, in this as in all other cases, is not to ad- 
vance bj Jumps and large strides; let that which he sets himself to learn 
next be indeed the next— that is, as nearly conjoined with what he knows 
already as is possible ; let it be 'distinct, but not remote from it; let it be 
new, and what he did not know before, that the understanding may 
adyance ; but let it be as little at once as may be, that its advances mag be 
vlear and sure. AU the ground Oiat it gets this v>ay it vnU hold. This distinct 
gradnal growth in knowledge is firm and sure; it carries its own light with 
it, in eyery step of its progression, in an easy and orderly train, than which 
there is nothing of more nse to the nnderstanding. And though this, per- 
haps, may seem a very slow and lingering way to knowledge, yet I dare 
confidently affirm, that whoever will try it in himself, or any one he will 
teach, shaU find the adbandes gteater in this method^ than they would in the 
same space of ti/me have been vn any other he could have taken. The greatest 
part of true knowledge lies in a distinct perception of things in themselves 
distinct. And some men give more clear light and knowledge by the bare 
distinct stating of a question, than others by talking of it in gross whole 
hours together. Jn this, they who so state a question,, do no more but 
separate and disentangle the parts of it one from another, and lay them, 
when so disentangled, in their due order. This often, without any more 
ado, resolves the doubt, and shows the mind where the truth lies.** 

*• Nobody is made any thing by hearing of rules, or laying them up in his 
memory; practice must settle the habit of doing without n^leUing on the 
ru2e." — LocJce on the Conduct of the Understanding. 



BODLEIAN LinriARY 

23.JllM.-f1 

OXFORD UMVERSITYJ 



PREFACE. 



OoNSiDERiKd the primary object of all teaching to consist in preparing 
the pnpil for the emcient discharge of those duties which are likely to 
devolve upon him in after life, and being convinced that, in the study ot 
Arithmetic, the Art, and its Practical Applications, in this point of view, 
are entitled to claim the highest position, and to demand the first con- 
nderation of the Arithmetician, either as such merely, or in the higher 
capacity of Teacher ; and seeing that they have not received the share of 
attention which was due to them, owing chiefly to the exaggerated im- 
portance attached to the study of the Science, we have devoted ourselves 
entirely to the improvement of this branch of the subject, and the mode 
of teaching it. Accordingly, we have endeavoured to improve, in the 
' first place, the Analysis of the Art, and to point out distinctly what are 
the real eUmentSj to show the natural connection between them, and 
especially to indicate (principally, however, by example,) the perfect 
synthetical reconstruction, or the way by which the pupil may most easify 
be led from one step to another^ until ne is put in possession of the whole. 
We hiave also endeavoured to give meM0<7, audits proper place in the 
art of teaching to revision. The general principles which have guided 
VLB in the execution of this design are well expressed in the preceding 
quotations from Locke. 

^ Nothing is so likely to produce in the Pupil's mind a permanent aver- 
sion to the study, as frequent failures ; and there is nothing more likely 
to cause them, than a neglect of the fundamental principle of method, 
which consists in so graduating the exercises that the pupil is carried, 
without urmeeeseary trouble, by steps almost imperceptible, from what is 
undoubtedly the simplest, to that which is aufficwntly difiScult. 

It is an essential principle, in the successful cultivation of every art, 
that the Pupil shoula ave acquired considerable facility in one exercise, 
before passing to another which is more difficult, and in none is its obser- 
vance more necessary, or its neglect more prejudical, than in that of 
Arithmetic ; for in it facility, in an advanced step, generally demands a 
corresponding facility in that which precedes it. 

To secure the requisite facility, the exercises on each step ot the art 
have been made very numerous. 

Should any circumstance prevent a Teacher from affording his class 

the mental training involved in the Preparatory Exercises, he must re- 

, member that it is even more necessary in his case to adopt a system of 



lY PBEFACB. 

slate exercisei, which, like the following, should be nnmerons, and in 
which each set should form a distinct but easy step in the art ; because 
the importance of such exercises is obviously enhanced by there being no 
previous mental preparation, all being made to depend upon them. 

Our mode of presenting Reduction, Compouua Addition, Compound 
Multiplication, and various other parts^ on the principle of analysis, will 
be found to be an improvement in the art of teaching ; but we think the 
44th, 45th, 46th, 47ih, 48th, and 49th pages should not be studied until 
after the 66th. 

Tl)e process to which we have given the name of Compound Seduction 
is, we believe, very much used by business men, though in a somewhat 
less orderly form. 

The last section of the 59th page, the first of the 60th, the first two of 
the 63d, and the whole of the 95th, will be found to be useful and metho- 
dical preparations for the calculation of Interest. 

The dd of the 63d page, the whole of the 72d, and the lst*nali of the 
73d, are very necessary preparations for Proportion. Proportion is the 
great difficulty of the practical art, and, at the same time the most im- 
portant part of it ; hence the analysis made of it at page 95. The answers 
to the Proportion are given down tp the lowest denomination, as an ex- 
ercise in Reduction -and Division. 

In conclusion, we beg leave tp rep^t^ that we, think the fblltOwii\g 
Exercises will be found to be superior to those commonly given in 
elementary books, both in the analysis made of the subject, ana in their 
Dearer approach to the perfect synthetical prpgressioA, and« w^ may add, 
in the observance of method in thp revisions. 



In issuing a new edition of this work, it may be necessary for me to 
state that it was originally oomj^led by my late brother and myself for 
the use of our own pupils ; and we have found that, without such a book, 
we could not have taught so efficiently in classes the Isxge number of 
pupils which we have had under our care. The work has been found so 
essential, in the case of large classes especially, that I deemed it advis- 
able to introduce the higher branches, so that the pupil might be furnished 
with a complete Arithmetioal Text-Book. And if, after a trial, the addi- 
tions made tte found to be as useful as the first options have proved, I 
have only to state, that to teachers having large numbus the Vook simply 
requires to be known to secure its introductioai to general use* Host of 
the calculations have been thoroughly verifi^ in the aotual work of in- 
struction ; but an^ hints ^ to inaccurades or defects will meet with 
oare^ consideration. 

JOHK FUN^. 



ARITHMETICAL EXERCISES. 



COUNTING TABLE, 



In which the digits are added, by construction, successively to 
every number between 1 and 100, in the form of continued 
additions of the same digit. . 



FiksT 8EBi£d BT One. 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22, &c. to 100 



Ssooira) SERica tfr Two, 



13 5 7 9 11 i3 15 17 19 21 23 25 27 29 31 33 35 37 r - . -^^ 
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 ^ ^' "" 



l&c. to 



Third Sebibs bt TAree. 



i 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 

2 5 8 U 14 17 20 23 26 29 32 35 38 41 44 47 50 53 >• &c. to 100 

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 



} 



Fourth 6bbie8 bt Four, 



15 ^ |8 i7 21 ^5 29 83 37 41 46 49 53 57 61 65 69 73 77 81 85 89 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90 

3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 6468 72 76 80 84 88 92 



oouimna table. 



CouHTDra Table — Continued. 



Fifth Sebus bt Five, 



1 6 1116 2126 3136 4146 5156 6166 7176 8186 91 96 101 

2 7 12 17 22 27 32 37 42 47 52 57 62 67 72 77 82 87 92 97 102 

3 8 13 18 23 28 33 38 43 48 53 58 63 68 73 78 83 88 93 98 103 

4 914 19 24 29 34 39 44 49 54 59 64 69 74 79 84 89 94 99 104 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 



Sixth Sebibs bt Six. 



1 7 13 19 25 3137 43 4956 6167 73 79 85 91 97 

2 8 14 20 26 32 38 44 50 56 62 68 74 80 86 92 98 

3 9 15 2127 33 39 45 5157 63 69 75 8187 93 99 

4 10 16 22 28 34 40 46 52 58 64 70 76 82 88 94 100 

5 11 17 23 29 35 41 47 53 59 65 71 77 83 89 95 101 

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 



Sbvbntu Sebibs bt Seven. 



1 8 15 

2 9 16 

3 10 17 
411 18 
512 19 

6 13 20 

7 14 21 



22 29 36 

23 30 37 

24 3188 

25 32 39 

26 33 40 

27 34 41 

28 35 42 



43 50 57 

44 51 58 

45 52 59 

46 53 60 

47 54 61 

48 55 62 

49 56 63 



64 71 

65 72 

66 73 

67 74 

68 75 

69 76 

70 77 



78 85 

79 86 

80 87 
8188 

82 89 

83 90 

84 91 



92 99 

93 100 

94 101 
95102 

96 103 

97 104 

98 105 



Eiohth Sebibs bt Uight. 



1 917 

2 10 18 

3 1119 
412 20 
513 21 

6 14 22 

7 15 23 

8 16 24 



25 33 

26 34 

27 85 

28 36 

29 37 

30 38 
3139 
32 40 



4149 

42 50 

43 51 

44 52 

45 53 

46 54 

47 55 

48 56 



57 65 

58 66 

59 67 

60 68 
6169 

62 70 

63 71 

64 72 



73 81 

74 82 

75 83 

76 84 

77 85 

78 86 

79 87 

80 88 



NiBTH Sebies bt Nine. 



110 

2 11 

3 12 

4 13 

5 14 

6 15 

7 16 

8 17 
19 18 



19 28 37 

20 29 38 

21 80 39 

22 31 40 

23 32 41 

24 33 42 

25 34 43 

26 35 44 

27 36 45 



46 55 

47 56 

48 57 

49 58 

50 59 
5160 

52 61 

53 62 

54 63 



64 73 

65 74 

66 75 

67 76 

68 77 

69 78 

70 79 
7180 
72 81 



82 91 

83 92 

84 93 

85 94 

86 95 

87 96 

88 97 

89 98 

90 99 



ICULTIPLZOATIOH TABEM, WIXH SHILLIHCKI AHD FSROV. 
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KLMPLB ADDITION. 



FIB8T PfiEPABATOBT EXEBCISE^Past Fibct.* 

The IHgUi added to the DigiU. 

The first Exercise on the following arraD|nement8 consists in add- 
ing the nine digits successively in their natural order, l, 2, 3, 
&e., to eyery digit in each of the arrangements.f * 

THE FIRST ABRANOEMENTS OF THE DIOTTS. 



10. 
947631^825 

9. 
496731852 

8. 
429568713 

7. 
317866942 



6. 
489715236 

5. 
1^6698487 



784896521 



3. 
15 9 6 7 



4 3 8 



2. 
798812456 

1. 
124697885 

0. 
587639421 

5. 
632517984 



Ob (abbidged) add 

12345678 and 9 successively to the numbers 14 3 6 2 
8 7 5 9, and name the results only. 

• The pupil's progress will be comparatively rapid if the Teacher 
be suocessful in preventing him from falling into the bad habits of 
counting his fingers in addition, learning the multiplication table 
by rote, and putting down the carriage m the slate additions and 
multiplications. Now this will be most effectually done if the 
Teacher has leisure to hear him say aloud the Preparatory Exer- 
cises which precede each of the Simple Rules, as he will thus have 
an opportunity of giving him that assistance which alone will 
render unnecessaryf and thus prevent his having recourse to such 
helps. 

f The pupils must be required^ in this and evetj succeeding 
Exercise, to name at each step the result only ; and in the case of 
the Elementary Combinations, in which there are necesi^arily more 
than one result, the pupil must name Only the kut. For example^ 
in the above Exercise, in adding one to the first arrangement, 
beginning at the right hand, instead of saying 5 and 1 are 6, 2 and 
1 are 3, 8 and 1 are 9, &c., sav 6, 3, 9, &o. ; and, ii^ like manner, 
in adding 5 to the numbers of the last row, simply say 9, 13, 14, 
12, 6, 10, 7, 8, 11. 

This Exercise is the foundation on which is built the whole 
fabric of the mental processes of the art, consequently the degree 
of ease with which tne young pupil will acquire these processed 
will depend in a very great measure on the facility he h&s acquired 
in this Exercise. 



SIMPLE ADDITION (+) EXSBCISES. 



9 



To he written andudded an the date. 



I 

2222 
4325 


14 

6988 

4138 


27 
6143 

3971 


40 
735487 
129345 


18 

646798 
314657 


^222 

7186 


16 
. 103 
317 


S8 
156869 
78676 


41 
648372 
192761 


64 

979546 
253785 


8 

S333 
5294 


16 
211 
935 


952487 
859546 


42 

429342 
217537 


66 

647891 
346287 


4 

8333 
8376 


17 

425 
479 


80 
1364573 
736854 


48 

976874 . 
578675 


68 
376389 
247721 


6 

4444 
2635 


18 

3716 

3947 


81 
1354573 
745669 


44 

1646793 
845948 


67 
486742 
247684 


6 

5555 

5634 


19 
3451 

7899 


82 
1543876 
987325 


46 
754536 
378645 


68 
764325 
438976 


7 

4444 
4958 


20 

40d4 

9274 


33 
1454219 
867654 


48 
1548834 
764379 


69 

274389 
166927 


8 

2468 
5555 


Sll 

3103 

5647 


84 
765234 
219837 


47 

899423 
273596 


60 
576842 
207513 


9 

4352 
6666 


22 

4210 

8396 


86 
1347321 
454219 


48 

893594 
548668 


61 
256117 
184575 


10 
1342 

7717 


28 

6025 

6479 


86 
1454219 
867654 


49 
754869 
684321 


368197 
352051 


11 

4355 
6776 


24 

5726 

4938 


87 
1432594 
867654 


50 
913782 
456359 


08 
576348 
297651 


3719 
4554 


25 

8751 

6989 


38 
• 1457683 
798468 


61 
987214 
768435 


64 
789218 
127317 


11 

7928 

3243 


36 

9274 
4054 


89 
837876 
597456 


62 

987664 
279867 


66 
867829 
276351 



10 



66 
789256 
145825 


69 
632597 
325973 


72 
546391 
456549 


75 

9894216 
2876432 


78 
8671432 

2341768 


67 
628157 
5236 


70 
926843 
843629 


73 
6875467 
3457893 


76 
8457867 
2973965 


79 
8703482 
4832978 


68 
268543 
200701 


71 
421784 
387124 


74 

8476321 
3651978 


77 
8457867 
6894317 


80 
7632896 
2487146 



Note 1. — ^The ease with which the pupil will perform the ahove 
will be in proportion to the facility he has acquired in the preced- 
ing Pteparatory Exerdse. And^we may observe here, once for all, 
that the same remark equally applies to every succeeding page, in 
reference to its Preparatory Exercise. 

FiBST Pbepar^tort ExEBcni. — Part Second, 

( Ten and the digits cMed to the digits). 

Consists in first adding 10 to every number in each row, at page 
8, and then the digit as m the first part : thus, instead of adding 7 
to 4, 2, 9, 5, 6, 8, 7, 1, 3, the numoers of the row, under 8, the 
pupil is to add 7 to 14, 12, 19, 15, 16, 18, 17, 11, 13; or (abridged) 
add the numbers 3, 5, 2, 6, 4, 9, 7, 8, successively and rapidly, to 
the numbers 11, 14, 10, 13, 16, 12, 18, 17, 15, 19, and name the 
results only. 



ADDITION (+) EXERCISES. 

■9 

To be written and added on the slate, and to be proved afterwards 
by subtracting the three lines of each from the respective Answer. 



81 


84 


87 


90 


93 


96 


99 


lOS 


222 


333 


444 


655 


363 


666 


456 


657 


431 


354 


845 


415 


324 


623 


456 


345 


534 


234 


651 


345 


432 


844 


667 


678 


8i 


85 


88 


91 


94 


97 


100 


108 


333 


444 


6 -.6 


643 


464 


736 


647 


767 


213 


613 


234 


453 


333 


234 


476 


634 


452 


242 


645 


354 


645 


345 


678 


789 


83 


86 


89 


92 


95 


98 


101 


104 


333 


444 


665 


262 


666 


654 


76'i 


678 


243 


543 


423 


213 


454 


453 


674 


721 


632 

- 


343 


454 


345 


632 


456 


678 


789 





BDCPLB ADBTnOV EXESOIBBB. 


11 


105 


115 


135 


135 


145 


7689 


88888 


621372 


896348 


7591348 


2222 


55555 


888888 


486677 


1437892 


4437 


45697 


239341 


444444 


6798987 


106 


116 


136 


136 


146 


3867 


77777 


768349 


800401 


6341076 


3333 


44444 


787878 


511405 


3417892 


1436 


51328 


341373 


555555 


9877897 


107 


117 


127 


137 


147 


6249 


66666 


667842 


334455 


2956714 


4AU 


33333 


678876 


765469 


1604802 


4014 


26798 


146913 


666666 


6439152 


108 


118 


128 


138 


148 


6565 


72934 


876354 


667788 


3020104 


2222 


65656 


999999 


845899 


4567918 


1347 


66656 


347987 


777777 


1369400 


109 


119 


129 


139 


H9 


4976 


74382 


631276 


640392 


5431040 


3323 


56565 


989898 


579639 


1163476 


3333 


66167 


283178 


888888 


7832658 


110 


120 


180 


140 


160 


7368 


32064 


766834 


541306 


4187215 


4343 


67777 


434343 


873495 


6809309 


4444 


77778 


899889 


999999 


4700315 


111 


131 


131 


141 


161 


6132 


68374 


796286 


946178 


6504083 


5454 


34554 


678998 


766689 


1904177 


4445 


88889 


234567 


665566 


6654832 


113 


123 


132 


143 


. 163 


7894 


57163 


826697 


776668 


3832401 


5555 


77777 


789967 


845798 


7796847 


7630 


78186 


667898 


576576 


4451302 


113 


123 


133 


143 


168 


10000 


49678 


876483 


576820 


7968425 


6666 


67766 


429654 


897684 


3112345 


8273 < 


84513 


222222 


767676 


5779876 


114 


124 


184 


144 


154 


9999 


91476 


697861 


953407 


7989758 


6666 


67567 


987654 


478539 


6543217 


5879 


28347 


333333 


687688 


8987976 
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SIMPLE SUBTBACnON. 
Seoosd Pbeparatory Exescise. — Pari First. 



fo sii^ wbat namber, added t6 the less oif two sball nnmben, Will make it ^aal 

to the greater. 

Say what number, added to the digits of each arrangemeiit, at 
page 8, will make each digit equal to the small number which 
stands above the arrangement, previously adding ten to the num- 
ber above when it is less than that of the row : thus, taking the 
row under 8, the pupil is to ifiay what number added to 3 will make 
8, what number added to 1 will make 8, what added to 7 will make 
8, what added to 8 will make 8, what added to 6 and to 5 will make 
8, what added to 9 will make 18, &c., simply saying 5—7 — 1—0— 
2—3—9—6—4. 



Second Preparatory Ezeroise. — Part Second, 

Say what number, added to the small number above each row, 
will make it equal to each digit in the row, previously adding 10 
to the digit when it is less than the sinall number above. Take 
the row under 3, (page 8,) the exercise is to say what number 
added to 3 will make 8— 3— 4— 7— 6-9— 5— 11— 12— f 10 is added 
to the two last, because they were less than 3)— and tne answers, 
of course, are 5—0—1—4—3—6—2—8—9. 



1 
57689 
34437 

• 


t 

88888 
45697 


15 
11111 
4213 


22 
568374 
188889 


29 
876364 
347987 


2 

73867 
51436 


9 
77777 
51328 


16 
34976 
33333 


23 
457163 
178186 


80 
531276 
283178 


8 
76249 
24014 


10 
. 66666 
26798 


17 
47368 
14444 


24 

349678 
184513 


31 
49876483 
41429654 


67894 
17530 


11 
55656 
21347 


18 

30132 
24445 


25 
291476 
128347 


82 
34597861 
29987654 


6 

100000 
82734 


12 
44444 
41796 


19 
572934 
355556 


26 
621372 
239341 


83 

79634801 
48667734 


6 

100000 

61253 


18 
33333 
17594 


20 
674382 
566167 


27 

768349 

•341378 


% 84 
80040127 
51140549 


f 

99999 
45879' 


14 
22222 
17658 


21 
432064 
177778 


28 
567842 
146913 


85 . 
22334455 

8765469 



SDiMA suaxRkomox* 



la 



86 

55667788 
16845899 


89 

83945178 
77766689 

40 
77766688 
38457948 


43 

895»4071 
34785395 


4A 
2956714 
1604802 


48 

543104a 
1^6347$ 


8T 
76403981 
45796329 


^8 
7591348 
1437892 


46 

6439152 
3020104 


49 

832Q58. 
418215 


88 
75413086 
48734915 


41 
34576820 

17897684 


44 
6341076 
3417893 


47 

4567918 
1369400 


50 

6800309. 
4700315 






'■ ' ^ 







SIMPLE ADDITION. 
FiBST Ebbpabatory ExEBdSE.— Por^ Third. 

To eyery numjber in each of the following horizontal rows add the 
nine digits Buccessively in their natural order — 1, 2, 3, 4, &^, 



10 

111 

92 

83 
94 
15 
16 
17 
7^ 
19 



80 


30 


JO 


50 


40 


70 


20 


81 


81 


ei 


51 


4i 


71 


n 


22 


72 


42 


52 


62 


»2 


82 


63 


43 


23 


93 


73 


53 


88 


64 


H 


34 


54 


84 


74 


24 


85 


35 


65 


55 


45 


75 


25 


56 


26 


46 


96 


66 


36 


86 


27 


97 


77 


87 


67 


57 


37 


48 


98 


38 


18 


63 


88 


58 


89 


39 


69 


59 


49 


79 


29 



90 
91 
13 
13 
44 
95 
76 
47 
28 
99 



Note. — The pupil*^ slate heing ruled Hke the ahov^, let hin^ he 
instructed to write in the empty spaces, firatf the numbers which 
are two more than each of the above, then those which are three 
more, next those that are four more, and so on ; abridging, how- 
ever, the Exercise in the case of the additives 2, 3, 4, and 5 ; but 
onlv in their case. And after he has shown, by the ease with 
which he does the Exercise, that he perceives the principle in- 
volved in its construction, he is then to learn to count by 6, 7, 8, 
9, as in the Counting Table, writing the Exercise as he did the 
uaare. If the teacher has time to hear the pupil say thif Ikeroise 
aloud, it will be muc)i better than to causa hun to write 1% a«. above 
directed. 



1 
222 

4:;)5 

541 
i06 



2 
833 

534 

654 
046 



8^TE Addition Eicercisss. 

8 ♦ 

33^ I 444 

451 I 2^4 

444 I 655 

534 I 314 

423 I 453 



^ 


6 


7 


444 


434 


565 


842 


234 


: 348 


555 


545 


338 


425 


34.^ 


455 


354 


t 453. 


444 



9 

565^ 
854 

423 
546 

444 



14 



BDCPZA AUtDHnOS. 



9 


10 


11 


12 


13 


14 


16 


16 


222 


, 333 


444 


£55 


284 


345 


466 


456 


343 


434 


451 


423 


163 


123 


214 


712 


345 


234 


215 


325 


214 


234 


352 


223 


333 


AAA 


433 


344 


453 


555 


454 


555 


173 


374 


457 


751 


726 

• 


757 


777 


' 777 



17 
232 
333 
443 
343 
275 



18 


19 


20 


21 . 


22 


23 


343 


454 


565 


244 


355 


466 


342 


555 


314 


523 


354 


345 


344 


432 


457 


764 


323 


213 


454 


565 


244 


355 


466 


466 


575 


475 


551 


257 


467 


723 



24 

466 
153 
654 
565 
743 



25 

234 

463 

366 

571 

435 



26 
845 
364 
6H 

467 
542 



27 

453 

465 
564 
472 
456 



28 

456 
131 
666 
335 

777 



29 

564 
666 
312 
425 

777 



80 
567 
343 
666 

777 
454 



81 

567 
444 
777 
342 
765 



82 

567 
311 

777 

666 
463 



88 

475 
345 
555 
567 
825 
654 



84 

716 
333 
765 
444 
345 
667 



36 

546 
444 
676 
555 
203 
786 



86 

475 

555 

724 

665 

343 

888 



87 

567 
666 
292 
314 
989 
524 



88 

567 
666 
463 
666 
888 
545 



89 
675 
747 
432 
375 
888 
675 



40 
675 
777 
312 
453 
999 
666 



41 

169744 
45796 
20164 
64009 

123904 

43 
105625 
283024 
206209 
189225 
274676 



43 
186624 
294849 
287296 
133225 
427716 

44 
294849 
416025 
318096 
41209 
164025 



Ati 

15129 

47961 

692224 

626625 

261001 

46 
431649 
502681 
686225 
215296 
824464 



47 
139129 
244036 
368449 
226576 
465625 

48 
427716 
319225 
469684 
619369 
53824 



49 
586225 
294849 
609961 
321489 
204304 

fiO • 
806404 
707376 
910116 
246025 
41209 



61 
622521 
585225 
619369 
958441 
321489 

63 

877969 
719104 
591361 
448900 
705600 





SDfPLI ADDmOV. 


15 


63 


fiS 


57 


59 


«1 


147197952 


32157432 


721734273 
365525875 


116930169 


331373888 


22188041 


78953589 


898632125 


633839779 


573856191 


873722816 


143055667 


H1420761 


51478848 


2515456 


324242703 


47045881 


508169592 


40358341S 


49430863 


362467097 


16777216 


512000000 


139798359 


M 


56 


68 


«0 


62 


420189749 


31855013 


340068392 


571787000 


447697125 


122023936 


485587656 


599077107 


30371328 


102503232 


904231063 


647214625 


53582633 


8615125 


16974593 


304821217 


209584584 


28094464 


103823000 


761048497 


390617891 


76225U24 


125000000 


272097792 


799178752 



1 

2312 
3521 
4444 
4152 
1234 
5555 



s 


8 


8424 


4535 


4532 


5643 


5555 


5555 


5253 


6264 


2345 


3456 


4444 


6666 



4 

5646 
6143 
6666 
2646 
6543 
6555 



^ 5 

3515 

4626 
2345 
1357 
6543 

7777 



6 

3456 
4444 
5321 
5555 
4634 
7777 



7 
6542 
5555 

7777 
6666 
2131 

7777 



8 

2344 
3541 
1245 
3142 
4321 
5555 
4132 
4444 



9 


10 


11 


13 


3455 


4553 


5634 


6436 


4552 


3451 


1234 


5641 


2455 


2554 


5555 


4365 


4252 


6666 


2351 


2616 


5432 


1231 


6666 


3(64 


5555 


4444 


4543 


6602 


5243 


4655 


6422 


2163 


4555 


6543 


4466 


1526 



18 

2345 
4153 
6666 
4567 
5371 
6724 
3452 
7777 



14 

4567 
6632 
5744 
7371 
3767 
7455 
4676 
6543 



15 

1234 
4444 
3516 
5223 
2535 
3442 
4351 
8888 



16 


17 


18 


8456 


5677 


7657 


5554 


6666 


5146 


4627 


3124 


7777 


6334 


5555 


4334 


8646 


8888 


2535 


4553 


6773 


4658 


8888 


4444 


3441 


5463 


8778 


9999 



19 

4653 
7777 
2231 
5445 
3545 
6666 
9999 
5678 



20 
4312 
7368 
4651 
8888 
1324 
9999 
4568 
6433 



91 

4715 
8654 
9798 
3535 
9999 
4444 
7156 
6873 



16 



SQIPLB ABDfnOK. 



S3 

2345 
5555 
4627 
6334 
3646 
4553 
5462 
9989 



89688755 
85875676 
66556557 
69797878 
97979889 
97896995' 



S8 


24 


25 


26 


27 


4567 


6788 


8768 


5764 


549a 


6666 


7777 


6257 


8688 


7479 


6738 


4235 


• 8888 


3349 


6764 


7445 


6666 


5445 


6654 


9999 


4757 


9999 


8646 


7878 


2586 


5664 


7884 


6769 


6666 


yo<p" 


9999 


5555 


9654 


9876 


5679 


6473 


9889 


9999 


9594 


7546 



30 
76958765 
97868987 
98778987 
89887765 
87657876 
76567876 



at 
98987756 
76689698 
99675587 
87975766 
65867698 
98779587 



ss 

98787697 
77977778 
97766866 
78779979 
77887588 
56556577 



28 

58^ 
9765 
98^ 
4646 
8482 
4879 
9786 
7968 



5lA 

78698777 
89777799 
96897978 
67979866 
78686677 
89778688 



34 


85 


86 


87 


88 


98679675 


876588888 


69876845 


99999999 


87778787 


777886{>4 


999878965 


7678787rt 


59947784 


77477666 


95997667 


78787777 


87969997 


978669187 


64768597 


44444846 


66666787 


88558988 


77768877 


99999999 


59876589 


78674444 


78697779 


88676576 


77687749 


77785999 


79679876 


67879767 


7;8589648 


99877887 


867T86T7 


47764969 


96788654 


86497769 


76688998 


89 


40 


41 


42 


43 


100544625 


947631825 


987654321 


740440737 


531974286 


43614208 


496731862 


296296296 


846295731 


. 159593285 


500566184 


429568713 


123456789 


253888719 


319752864 


315821241 


317865942 


370370367 


957818462 


959258592 


208527857 


489716336 


975318642 


287196538 


824691357 


185278062 


125698437 


292596592 


137592648 


247407407 


485587656 


734896521 


864297531 


412777944 


682479135 


162771336 


125698437 


259289259 


264813759 


204743740 


51478848 


798312456 


136792468 


294441277 


468257913 


726572699 


124697385 


407377404 


76319642a 


140477373 


961504803 


987664321 


246813579 


225958928 
47 


468235791 


44 


45 


46 


48 


944341717 


298763052 


744558367 


851938262' 


650837965 


194921823 


495763052 


917045937 


414646084 


722663844 


292876979 


253842659 


772443591 


251063798 


576730087 


$45868274 


719989713 


4^8316784 


957268371 


927365970 


834454297 


727958966 


4^8199714 


708042744 


975637996 


882514932 


432736552 


273116859 


678569317' 


475560788 


334825232 


936607544 


568507745 


943678876 


887650978 


671765192 


468961782 


722942796 


760322345 


45136724 i 


139382142 


921427722 


764486133 


697689876^ 


456789929 


403566977 


455831690 


719288497 


842791975 


965473695 



SDIlfIA ADMnOK. 



n 



49 
919812912 
763458657 
287354667 
983581347 
723465519 
236991119 
832786437 
2476454&6 
542763483 
219918968 



60 
386446993 
125814668 
219428827 
283169842 
246759753 
975357755 
621976386 
977252681 
135647989 
475319449 



61 
491559789 
285138469 
276428671 
425773663 
796758287 
337586691 
937824473 
864283139 
255518442 
196421551 



59 
134572214 
381769123 
147282891 
263526487 
927595679 
883571324 
986297631 
163787285 
841345569 
865454946 



63 

184577891 
673569425 
123426265 
852491788 
5799982 J 6 
533753475 
774746128 
864246198 
671183136 
822469983 



64 

028362677 
851820862 
176861416 
558554821 
571159284 
678897578 
459727523 
985283343 
172398252 
295622779 



66 

678997687 
883222444 
989688776 
687985976 
555833111 
998877666 
79867678 
123454321 
998766767 
957969787 



6« 

768976897 
824302548 

769687978 
987897769 
456789321 
897468579 
797886759 
666666666 
679876498 
999888777 



57 
796768989 
128456021 
679767676 

888888888 
406072316 
689767899 
687989477 
768937898 
845607432 
798897798 



68 
799980798 
799986798 
137664235 
867797869 
678879899 
986998976 
976787667 
768986697 
653798798 
899899898 



SIMPLE MULTIPLICATION. 

Thibd Pbeparatobt Exbbcisb.— 'Port First 

(The nmnber thftt is equal to a given number of times the same 

digit.) 

Consists in multiplying every digit in each of the following 
arrangements by the digits successively in their natural order — 
1, 2, 3, 4, 6, 6, 7, 8, 9. 

That is, the pupil begins by multiplying each digit in every 
arrangement by 2, then the same by 3, then by 4, &c., &c. Thus, 
by 2, commencing with the first row below, and at the right of it, 
he is to say what number is equal to 5 and 5, or two fives—what 
number is equal to 4 and 4, or two fours— what equal to d and 6, 
or two sizes— what equal to 8 and 3, or two threes, &c., naming, 
of course, as before ^reoted^ the results only ; thus, 10, 8, 12, 6, 

4, 4, 16, 0, 2, 18. 

B 



IS 811IFUI KUiaiPUOATION. 



1—9 108278645 
2—5 463702819 
3—9 753108642 
4—8 642097531 
5—1 579302468 
6—2 468135796 
7—8 462957318 
8—9 578184629 



9—1 857926483 
10—8 197528644 

11—46825 7 9 187 
12—9 821765345 
13—9 182736549 
14—5 463728198 
15—1 835467293 
16—9 753186427 



In the same manner — fhAt is, by conniing — ^is he ix>find out and 
Uofrn the results by 3 ; thus, taking for example the second row, 
the pupil is to say what 9 and 9 and 9, or 3 nines are equal to-^ 
-what 1 and 1 and 1, or three ones are equal to — ^what 8 and 8 and 
S, or three eights are equal to, &c., and learn to say these numbers 
(|[uickly from memory, that is without counting— thus, 27, 3, 24, 
(S, 0, 21, &c. 

The results of multiplying by 4^ 6, 6, 7, 8, and 9, might all l)e 
tfonnd in the same way as those by 2 and 3 were found aboye— 
ithat is, by counting ; but, for the sake of saving the time neces- 
sarily spent in counting, these, as also the results by 2 and 3, are 
written in what is called the "Multiplication Table,** in their 
natural order, that is, just as they occur in the Table of Counting. 
This Multiplication Table is to be used to find the results by 4, and 
ihe higher digits in this way : — Let the pupil be required to learn 
to multiply by 4 the numbers of the third arrangement above, and 
let him be told that he will find what four twos are under " 4 times " 
in the Table, at page 7, opposite 2 ; that he will find what four 
fours are, also under '* 4 times,*' but opposite 4 ; what four sixes are 
under '' 4 times," opposite 6 ; what four eights are, under " 4 times," 
opposite 8 ; and so with all the rest. Thus, all the results by 4 
are found under " 4 times," opposite the particular number the re- 
sult of which is wanted. 

In the same manner the pupil may find the results by 5 under 
" 6 times," those by 6 under " 6 times," those by 7 under " 7 times," 
those by 8 under '' 8 times," and those by 9 under " 9 times," aiid 
ihnuUam them off. 

TmBD ExEROiSB Part Second, 

Part Second of this Exercise is a wriUen revision of Part First. 



SIHPLB MULTIFUOATHnr. 
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It consists in multiplying the numbers at the top of ihe following 
Table by each of those m the margin, in succession, and writing 
the results in the same line as the marginal number, under the 
numbers of the top line, whose products they are respectively, as 
indicated by 3 below. 



1. 


5 


8 


8 


7 


2 


9 


4 


6 


8 


7 


9 


6 


3. 


15 


24 


9 


21 


6 


27 


12 


18 


24 


21 


27 


18 


7. 


























5. 


























2. 


























4. 


























9. 


























6. 


























8. 



























Third Exercise.— i%irt Third, 

Part Third is another reyision in a different form of Part First, 
and consists in multiplying together every two figures of each of 
the following rows, (or any other line of figures); thus, the 
first row, 9, 4, 7, 6, 8, 2, 6, 3, 1, is resolved into 9 X 4, or 36 ; 4x7, 
or 28; 7x5, or 35; 6x8, or 40; 8x2, or 16; 2x6, or 12; 6x3, 
or 18 ; 3x 1, or 3 ; or, simply, 36, 28, 35, 40, 16, 12, 18, 3, as pre- 
viously directed. 



947582631 
468235791 
982176534 

354671289 



882953674 
918273645 
237591486 
147592638 



302759684 
488207915 
58097603^ 
718002961 



Fourth Fxbroisb. — Part First, 

Consists in multiplying every two figures of each row together, 
and then adding to their product the next figure of the row. Thus, 
the first row, 9, 4, 7, 5, 8, 2, &c., resolves itself into 9x4+7, 
4x 7+5, 7 X 5+8, 6x8+2, &c., or simply thus— 43, 33, 43, 42, &c. 

FoTiBTH Exercise. — Part Second, 

Multiply the above numbers by the digits in their natural order, 
as in the first part of the Third exercise, adding to each product 
the left hand figure of the preceding product ; thus — ^let it be re- 
quired to multiply 7, 6, 3, 4, by 6, it is resolved into 4 x 6, or 24 
(first prod. J— 3x6+2, or 20— (second prod.)— 6x6+2, or 88 
(third prod.)— 7x6+3, or 45 (fourth and last prod); or, simply, 
24, 20, 38, 45. 

Note. — ^The difference between the two parts of this Exercise is, 
that in the first the additive is seen — ^in the second it is retained in 
the memory. 



w 
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1. 
S. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 

Id. 

13. 
U. 
15. 



8643 X 
5286 X 
0581 X 
1570 X 
7842 X 
2832 X 
8560 X 
4058 X 
7376 X 
7826 X 
5078 X 
8054 X 
8327 X 
4810 X 
2847 X 



16. 

17. 

18. 

19 

20. 

21. 

22. 

28. 

24. 

25. 

26. 

27. 

28. 

29. 

80. 



1874 
5444 
7895 
8456 
6780 
667745 



607745 
857986 



x5 

X6 
x6 
X6 
x6 
X2 
X8 
X4 
X5 
X6 
X2 
X8 
X4 
X5 
X6 



81. 470568x2 

82. x8 

83. x4 

34. x5 

35. x6 

36. 28641 X 7 

37. 18624 X 7 

38. 75031 X 7 
30. 15379x7 

40. 88264x8 

41. 42889x8 

42. 71599 X 8 
48. 69517 X 8 

44. 66666 x 9 

45. 77888x0 



46. 00088x9 

47. 08708 X 9 

48. 897586x7 
49. 
50. 
61. 
52. 
58. 



X8 

XO 

107080X7 

X8 

-X9 



64. T009001k7 



55. 
56. 
57. 
58. 
59. 
60. 



X8 

■X9 



84667X6 

45678X7 
56789X8 
98765X9 



61. 9I07631S25 x 7 

62. 4906785182 X 3 

63. 4209568TI8 X 4 

64. 8107866942 X 8 



65. 489715236 X 9 

66. 125698437 X 6 

67. 734898521 X 5 

68. 788495631 x 2 



69. 2169674038 X 6 
70 7983124057 X 7 
71. 1246978085 X 8 
72. 6325179084 X 9 



Find the contizmed product of 

Ao(e.— TlUs and the next Section are prefMuratoty 

by faetort. 

84. 664976x3x8 
85 X4 - 4 

86. X5 - 5 

87. .X6 - 6 



the following. 

to Compoand Multiplication, 



73. 7385X2X2 

74 X8 - 8 

76 X4-4 

76. — ^X5.5 
77. X6 - 6 

78. 7986x2-3 

79. 6198X3-4 

80. X*-& 

81 X6-6 

82. — -X6-7 
83. -X7 - 8 



88. 737869X4-6 

89. X7-8 

90. X9 - 6 

91. X6-9 

92. 926384x7-7 

93. X8-9 

94. X9 - 8 



96. 

96. 

97. 

98. 

99. 
100. 
101. 
102. 
108. 
104. 
105. 



8976506x2x8x4 

X3 - 4 - 5 

< X4-6-6 

X6-6-7 

X6-7-8 

X7-8-9 

■ — X8-7-9 

5679843x8-4-5 

X4-6-6 

X6-6-7 

X6.7.8 



Multiply hy the Factors of the following Multipliers. 



106. 98768182x14 

107. 49678618x15 

108. 17865924x24 



109. 495608718x28 

110. 825107984x40 

111. 784809652x48 



112. 72659483 x 68 
118. 84769521 x 72 
114w 54213898 X 81 



115. 7653 X 10» 

116. 6915 X 100 

117. 7821 X 1000 

118. 9563 X 10000 



119. 6485 X 300 

12a 6057 X 700 

121. 9438 X 900 

122. 6638 X 800 



128. 15040 X 100 

124. 60509 X 10 

125. 4730 X 600 

126. 7500 X 4000 



127. 76593 X 11 I 129.91713 X 12 I 131. 64668 x 11 

128. 64738 X 11 | 18a 39179 x 12 | 132. 64568 x 12 
* Learn the 10th, 11th, and I3th lines of the Table, at the othen wn learned. 
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21 



2. 


10 


4 


16 


2 


6 


12 


14 


h 


18 


12 


10 


14 1 


8. 


6 


15 


24 


3 


9 


21 


18 


27 


12 


18 


15 


21 


4. 


12 


4 


28 


82 


24 


20 


36 


8 


16 


82 


28 


24 


5. 


10 


20 


45 


25 


80 


40 


85 


6 


15 


45 


25 


20 


6. 


86 


18 


12 


80 


6 


42 


54 


48 


24 


30 


6 


12 


7. 


49 


21 


28 


56 


68 


42 


35 


14 


7 


56 


56 


21 


8. 


8 


16 


40 


48 


72 1 82 


64 


24 


56 


40 


40 


8 


^. 


48 


9 


72 


27 


63 


1 36 


54 


18 


81 


45 


9 


72 



(To find how often each digit to contained In a number not more than 9 

timjBS itselL) 

Coneists in discovering how often each digit in the margin of 
the following Table is contained in each nmn^r on the right of it. 

3 
8 
32 
25 
30 
56 
48 
27 

Seoohd Exsboibb. — The numbers of the following table are not 
an exact number of times the marginal number ; ana this exercise 
consists chiefly in discovering how many each is more than the 
nearest exact number which it contains. Thus the first marginal 
number below is 5, and the first three numbers on the right of it 
are 46, 17, and 6. Now, so far as these numbers are concerned, 
the exercise aims at the pupil's at once perceiving that 46 is one 
more than 9 times 5 — that 17 is tioo more than 3 times 5 — that 6 is 
one more than once 5 ; and this is in the exercise expressed 9 and 
1, 3 and 2, 1 and 1, &c. *The first thus expresses the nearest exact 
number of times that the marginal numoer is contained in 'the 
numbers respectively on the right, and the second one that which 
must be added to the nearest exact number of times to make up 
the numbers of the table respectively. One word more than 9 and 
1 is unnecessary, and consequently worse than useless. 

13 
47 
17 
20 
19 
35 
25 
62 

Thibd Exeboise. — Consists in discovering how often each digit 
in the margin of the following Table is contained in the numbers 
On the right of it. For this purpose the number is divided into 
parte, consisting of one figure each, except when the first figure of 
the number is less than the dijnt in the margin, in which case the 
firitpart must consist of the nrst two figures. 

Then the pupil says how often the digit is contained in the first 
part; and if a number must be added to ihis number of times to 
make up the first part (without naming it), it is placed before the 
next figure, at present constituting the second part, thus forming 
a number of two figures, which is novo considered the second part. 
The pupil then says, as before, how often the digit is contained in 
this pait ; and if agaiii it is necessaiy to add to this number of 



5. 


46 


17 


6 


87 


44 


34 


28 


48 


21 


12 


7. 


58 


8 


16 


&8 


45 


67 


60 


33 


27 


55 


8. 


19 


14 


38 


22 


23 


10 


6 


26 


16 


7 


6. 


31 


29 


51 


58 


44 


7 


3d 


16 


19 


89 


2. 


13 


19 


9 


15 


13 


7 


3 


17 


5 


11 


9. 


46 


88 


22 


59 


39 


67 


31 


79 


17 


58 


4. 


85 


17 


10 


38 


21 


27 


34 


30 


7 


14 


8. 


42 


60 


29 


69 


88 


76 


51 


47 


22 


18 



22 
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times a number to make up the second part, this additive is, as 
above, placed before the next figure, thus again making a number 
of two ngures, which becomes the third part. With this and each 
succeeding part the pupil proceeds as with these two first parts. 
When, however, any part is an exact number of times the oigit, 
the next part consists of the next figure alone, in which it is pos- 
sible the digit is not contained-^t all. When this is the case, the 
pupil just says so, or shortly the word nought. 

Thus, let the pupil be required to find how often S is contained 
in the first number below, viz., 1375618. As taught above, he 
begins by dividing it into (or supposing it divided into) 13, 7, 5, 6, 
4, 8; then, as he must name the resiuts only, he begins the pro- 
cess by sayinff /our (the number of threes that are in 13, the nrst 
part) ; next ne says five (the number of threes that are in 17, 
which is formed of the next part 7, and the one which was neces- 
sary to make up the last part, 13) ; then he says eight (the number 
of threes contained in 25, 25 being formed as the 17 was formed 
above) ; lastly, he says five, four, nine, and one over, all of which 
are found, as the four, five, and eight just named. 



3. 
5. 
2. 
C. 
4. 
7. 
0. 
8. 



1375 648 
8957 480 
1185 376 
4558 076 
1071 660 
6732 968 
3462 831 
4262 912 



921663 0457 
104567 0875 
192730 1004 
453702 0672 
802803 4420 
952702 1035 
216396 7033 
109488 8176 



42851 
92882 
44531 
85008 
78019 
19001 
75303 
60980 



6748 8346 
9946 7677 
7243 6668. 
2202 3659 
7658 8290 
0204 7491 
5774 9652 
0017 2700 



Note.— In the preceding are all the elements of Long Division. 



1. 



2. 



3. 




5. 



4286 



97531 

2 
13579 

2 
8246 



3 



6. 



7. 



8. 



9. 



8642] 
8 
95713 



31759 

8 
2568 



10. 



2864 



01875 



IL 



4 
57319 



12. 



18. 



4682 



6284 



14. 



5 

19753 



15. 



18975 



16. 



17. 



18. 



19. 



5 

6428 
6 
8246 

6 
71359 

6 
53170 



20. 



6 



21. 



2864 



4682 



22. 



97531 



23. 



15973 

24. 

7 



25. 



4628 
8 



95137 



26. 



78159 



27. 



28. 



8 
6248 



9 



29. 



73591 




19587 



30. 
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A Fbbpabatioh fob Bbduotion amo Dzvision by Factors. 



31. 16876004-34-2 

33 4-44-3 

34 4-54-2 



35. 



4*64-3 



36. 31762004-44-4 



37. 
38. 
39. 
40. 



..4-64-4 
..4-34-6 
..4-74-3 
..4-64-4 



41. 4762800 

42 

43 

44 

45 

46. 19051200 

47 

48 

49 

60 



4-54-6 


^34-9 


^64-6 


T-44-7 


^74"6 


^44-8 


r64-6 


^54-8 


r74-6 


r94-6 



61.381024004- 64-8 

52 4- 74- 7 

63 4- 64-10 

64 4- 94- 6 

56 4- 84- 7 

66.762048004- 6 4- 10 

67 4- 74-9 

58 4- 84- 8 

69 4-104- 7 

60. 4- 94- 8 



01. 66318400 4- 
62 



04 

66. 195955200 

66 

07 

08 

69.261273600 
70 

71 

72 ^ 

4 M. ...... ..*.•• . 



^ 24- 3 -i 


- 4 


i- 3 4- 4 -^ 


- 6 


^ 6 4- 3 -^ 


- 2 


^ 6 4- 5 ., 


S- 3 


5- 6 4-4-i 


r 5 


^ 5 4- 6 H 


r 7 


f 8 4- 7 ., 


f- 6 


^ 7 4- 5 ■: 


r 9 


7-6 4-8-, 


r 9 


7- 7 4- H -, 


r 9 


7-9 4-8- 


h8 


7-2 4-3- 


r 4 



73. 130630800 4- 

74 4- 

.76 4- 

77.391910400 4- 

78 4- 

79 4- 

80 4- 

81.783820800 4- 

82 4- 

83 4- 



3 
4 
6 
6 
6 
5 
2 
4 
8 
7 
6 
9 



4 4-5 
2 4-6 

4 4-6 
7 4-8 

5 4-3 
64-7 
7 4-3 

2 4-8 

3 4-5 

4 4-8 
74-8 
64-9 



Divide by the fiiotors of the following divisors. If right, there 

will be no remainders. 



85. 38102400 

86 

t»7 

88 

89.' 67153606 

90 

91 

92. 



20 
18 
21 
24 
25 
27 
30 
28 



93. 57153600 
94.228614100 

95 

96 

97 

98 

99!46722Sdo6 
100 



35 
32 
36 
40 
42 
45 
48 
49 



101.457228800 

102 ■ 

103 

104.914467600 

106 

106 

107 

^v( . ...... ...... 

108 



60 
64 
66 
60 
63 
64 
70 
72 



When two factors are used and remainders ooour, multiply the 
last remainder by the first divisor, and add the first remainder 
to the product. 

109. 763873534-18 

110 4-24 

111. 752593274-25 
112 . -^27 

lis! 76930286-1-30 



114. 
116. 


786548774-28 

4-36 

4-40 

4-42 


119. 
120. 
121. 
122. 
123. 


308703794-60 
4-64 


110. 
117. 


752593274-66 
4-60 


iia 


4-49 


4-72 



u 
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124. 7541804-10 

125. 679506-!- 10 

126. 6600-3-10^10 



127. 2900 •^ 100 

128. 3000-100 

129. 6720 -s- 2 ^10 



180. 867204-30 
181- 7820-J-40 
182. 68000-rBOO 



'When the divisor oontains a fraetion. 

133. 75348659-^2} | 135.5931684274-5) I 137. 812975364 -^2f 
134.918274635-^2} | 186.724861395-^5} | 138. 46357921 8 -^^^ 



Exercises in irhioh two or more of the elementary processes are 

combined. 



1. 
2. 
8. 
4. 
5. 
6. 
7. 



804705 
229035 
76345 
305380 
305380 
534415 
1987105- 



5x2 
3x2 
5x4 
4x3 
5x3 
7x4 
9x6 



8. 840C56X 

9. 604356 X 

10. 769016 X 

11. 936639 X 

12. 378906 X 

13. 609873 X 



8 

7- 
7- 
7. 
9. 



11 
14. 408780x114-12 



6 
6 
8 
9 
11 



15. 891 910400 xf 
X| 



16. 
17. 

18. 
19. 
20. 

21. 



783820800 x f 



... ..• ... < 



When the fraction in the multiplier is less than a whole number 
by one of itspariSt it is better te increase the multiplier by that 
one j^rt, and from the product subtract that one pari of the 
mvittplioand, 

Ex. 75683 to be multiplied by 7|. 
75683 
8-J 

605464 
1261d| 

592850} = 76683 x 7 J 



22. 637101 x4j 

23. 916140 x5i 

24. 229035 x 6^ 



26. 684415 x7f 

26. 634415X8| 

27. 1208712 xol 



28. 1068830 Xl5f 

29. 2907048x241^ 

30. 817564X42A 



81. 6780x2^x4 , 

32. 8617x4|xl2 

33. 65318400x71x8} 



34. 65318400 x4{x 91 
36.195955200x5|x7 • 
36. 195965200 x8fx 7* 
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87. From the sttm d 7684+67895+97680 snbtraet 70976. 

88. Subtract 30075 from %\iTd sum of 98+765+86754+9839. 
39. Multiply the sum of 788+4358+672+9876 + 976 by 7. 

40 98674+76636+9875+ by 4x7x9. 

41. Divide the sum of 34567+7863 + 9876+789 by 8, 

43, 4678+97+864+70001+25 by 7. 

43. From the sum of 1765+987+1756+405+800+901+83, 
subtract the sum of 2653+656+a+56+365. 

44. From the sum of 3001 + 765+98765+9765+3460+99, sub- 
tract the sum of 96+9876+5006, and multiply the remainder by 9. 

45. Multiply 6007 by 7, 876 by 9, 209 by 81, and from the sum 
of the products, subtract the sum of the following products : — 
466 X 6, 643 x 6, 906 X 7, and 80 x 90. 

46. Multiply 645 by 5, 645 by 40, and 646 by 600, and from the 
sum of the products subtract 646 x 6, 546 x 40, and 546 x 600. 

47 Multiply 326 by 7, 632 by 90, 352 by 700, and from the. sum 
of the products subtract the sum of the following products : 235 
by 9, 235 by 70, and 235 x 700. 

48. From the sum of 645+9750+3797+6581+9773 subtract 
(7624 — 97,) and divide the remainder by 42. 

49. From the sum of 6786+6485+64803+765+6374+98+ 
379817 subtract the sum of the following products, viz. 762 X 60, 
89x96, 678x64, land 987x72, and divide the remainder by 63. 

60. Add together 279+7684+9783+698, from their sum sub- 
tract 9724, multiply the remainder by 63, and divide the product 
by 36. 

NUMERATION. 

The following are the names, which, by agreement, have been 

given to numbers. 

One. Eleyen = ten and one. Twenty-one= two tens and one. 
Two. Twelve = ten and two. Twenty-two=: two tens and two. 
Threel Thirteen =z ten and three. &c. &c. 

Four. Fourteen = ten and four. Thirty = three tens. 
Five. Fifteen = ten and five. &c. &c. 

Six. Sixteen =r ten and six. Forty = four tens. 
Seven. Seyenteen= ten and seven. &c. &c. 

Eight. Eighteen = ten and eight. Fifty :=: five tens. 

Nine. Nineteen = ten and nine. Sixty =r six tens. 

Ten. Twenty =: ten and ten* Seventy = seven tens. 

Eighty = eight tens. 

Ninety = nine tens. 

A hundred = ten tens. 
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A imndred and one ^ ten tens and one. 

A hundred and ten = ten tens and ten. 

A hundred and forty = ten tens and forty. 

&c. &c. &c. &o. 

A thousand ::= ten hundreds. 
Ten thousands 
A hundred thousands 

A million = ten hundred thousands. 

= a ihotuand thousands. 
Ten millions. 
A hundred millions. 

A billion = a thousand millions. 

A trillion = a thamand billions. 

A quadrillion := a thotaand tiillions. 
&c. &c. 

Note. — Up to the name million all arithmeticians are agreed as to 
the number which each shall be understood to represent. We 
differ, however, from the French arithmeticians and others in the 
value which we have hitherto assigned to the billion and the 
higher class denominations. A billion has been in this country 
generally understood to represent a million millions, a trillion a 
mHUon billions, and so on ; hut in France and elsewhere it means 
only a thotuand millions, and a trillion a thousand billions, &c. 

In the English svstem fewer names are necessary for the num- 
bers above hundreds of millions. In the French system the rela- 
tion between the names or numbers is much simpler. Thus each, 
in point of simplicity, has a peculiar advantage over the other. 
But as the numbers above hundreds of millions seldom require to 
be expressed, the simplicity of the relation of the numJters^ in the 
FVench system, it is tnought, more than counterbalances the ad- 
vantage of fewer names possessed by that of the English. The 
French numeration is, consequently, now generally adopted even 
in this country. 

Notation. 

1, 2, 8, 4, 6, 6, 7, 8, 9, are called digits, and the cipher. 
The first nine numbers are expressed by the digits alone. 

Write one, seven, nine, six, eight, four, five, two, three. 

T«n, tu)enty, and the other exact numbers of tens, are 
expressed by the digits with one cipher annexed ex- 
cept when one of the former section is named along 
with the exact number of tens, in which case the 
digit, as in the former section, takes the place of the 
cipher. Twenty is expressed thus, 20, and twenty- 
four thus, 24. 
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Write ten, forty, seventy, twenty, sixty, ninety, fifty, eighty, 
eleven, fifteen, thirty-two, seventy-seven, K)rty-five, fifty -four. 

Hundreds are expressed by the digits and two ciphers 
annexed ; and in the case of lower numbers being ex- 

Sressed along with the hundreds, such numbers as 
irected above take the place of one or both ciphers ; 
thus, seven hundred is written thus, 700 — seven 
hundred and forty, 740 — seven hundred and four, 704 
— and seven hundred and forty-four, 744. 

Write two hundred, nine hundred, eight hundred, six hundred, 
two hundred and twenty, six hundred and eighty, five hundred 
and ten, two hundred and six, nine hundred and seven, four hun- 
dred and three, two hundred and fifty-one, eight hundred and forty- 
five, and seven himdred and seventy-seven. 

Tkotuands are expressed by the digits with three 
ciphere annexed, or, instead of the ciphers, digits /or 
the loioer numberej as above. 

Write three thousand, eight thousand, six thousand, and nine 
thousand, three thousand and seven, six thousand and three, five 
thousand and ei^ht, three thousand and seventy-four, eight thou- 
sand and sixty-six, four thousand and forty, three thousand nine 
hundred, seven thousand one hundred, one thousand seven hun- 
dred, six thousand nine hundred and forty-two. 

Tens of thousands are expressed by the digits with 
four ciphers or digits Annexed as above. 

Write fifty thousand, ninety thousand, forty thousand, sixty 
thousand, fifty-one thousand, seventy-six thousand, eighteen thou- 
sand, nineteen thousand seven hundred, ninety-one thousand one 
hundred, fifty-three thousand two hundred and fifty, thirty-five 
thousand seven hundred and sixty, ninety-five thousand and forty- 
four, ninety thousand and seventy-six, fifty thousand and forty-six, 
seventy thousand and one. 

Hundreds of thousands are expressed by the digits 
with j^Eve ciphers or digits annexed, as above. 

Write nine hundred thousand, six hundred thousand, one hun 
dred thousand, seven hundred thousand and four, one hundred 
thousand and three, six hundred thouJiand and forty-two, two hun- 
dred thousand and sixty-three, eight hundred thousand four hundred 
and sixty, three hundred thousand seven hundred and twenty, 
seven hundred thousand two hundred and six, five hundred thou- 
sand nine hundred and one, five hundred and seven thousand three 
himdred and three, six hundred and one thousand six hundred and 
one, two hundred thousand and ten, seven hundred thousand and 
fi^ty, one hundred thousand five hundred, four hundred thousand 
three hundred and sixty-one, seven hundred and one thousand and 
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8ixty-five, nine hundred and sixty-one thousand one hundred and 
eleven. 

MiUum$ are expressed by the digits with mv ciphert 
or digits aonexed, as above. 

Write one million, nine millions, forty millions, seyenty millions, 
eighteen millions, thirty-ODe millions, six hundred millions, nine 
hundred millions, seven hundred- and forty millions, three hundred 
and ninety millions, one hundred and four millions, seven hundred 
and sixty-five millions, nine millions five hundred and forty-nine 
thousand^ seven millions six hundred and eighty thousand, nine 
millions eight hundred and fifty thousand, sixty-one millions four 
hundred and one thousand, nine hundred and seven millions one 
hundred and eleven thousand, seventy>seven millions four hundred 
and five, eighty-nine millions six hundred and forty, seven hundred 
millions two hundred and sixty thousand four hundred and five, 
nine hundred and four millions seven hundred and nineteen thou- 
sand nine hundred and four, three hundred and three millions three 
hundred and three thousand three hundred and three, two hundred 
and sixty millions three hundred and ninety-eight, nine hundred 
and fifty-seven millions six hundred and twenty-one thousand four 
hundred and eighty. 

BtUtoM are expressed by the digits and nine cipher$ 
annexed, or digits as above; trillions by twelve 
ciphers; and quadrillions by fifteen ciphers or digits 
as above. 

Write a billion, a trillion, a quadrillion, nine hundred and ninety- 
nine billions, nine hundred and ninety>nine trillions^ one trillion 
two billions three millions four thousand and five. 

Read or write in words the following numbers : — 

7-.g— 10—80— 60— 77— 846— 660— 606 — 7005 — 7065 — 7605 — 
7660—90001—91000—90100—90010—905760—000576—761640— 
8000000—8000800—17001700—17017000—71017081—63766896— 
686000603266 — 708030706060 — 6007600980073008 — 768987668 
973106716. 

QuHSTioNS to be answered by the pupil as soon as possible after 

learning the above. 

1. How are the figures of a number usually divided, for eon- 
yenience in reading? 

2. What is the name of the first four classes, and how many 
figures do they include? 

8. How many ciphers would it be necessary to annex to the 
digits, to express tnousands — ^hundreds— tens — ^tens of thousands 
— millions — and tens of millions ? 

4. What does the fourth figure express?— what the third?— the 
first ?— the fifth ?— the seventh ?— and the ninth ? 
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5. How many figures are necessary to express thousands— hun- 
dreds— tens of thousands — millions — and nundreds of millions 
respectively ? 

6. What does the number on the left of the first three figures re- 
present? — ^what on the left of the first four? -what on the left of 
the first six?— on the left of the first figure? — on the left of the 
secoiid ? — on the left of the ninth ? 

7. How many millions, tens of thousands, thousands, and hun- 
dreds respectively are in the number 768530796 ? 

8. A figure in the sepond place is how many times the same 

[figure in the first ? 

third second ? 



.third __- first ? 

fourth . third ? 

i second ? 



^first? 



_fifth fourth ? 

.fifth second ? 

-fifth first ? 

.sixth third ? 



.., sixth . 1 first ? 

eighth fourth ? 

. ^ninth third ? 

9. What difference on the value of a digit does moving it one 
place to the left make ? what difierence by moving it two places 
to the left? and what by moving it three, nvOi seven, to the left ? 

'10. Two thousand is how many times two hundred? two thou- 
sand is how many times twenty ? twenty is how many times two? 

11. How many times is a digit in the units, tens, or hundreds 
of one class greater than the same figure in the same place of the 
next lower ? 

12. Three hundred thousand is how many times three hundred? 
one million is how many times one thousand ? and twenty billions 
is how many times twenty millions? 

13. A figure in the third place is what part of the same figure 
in the fourth ? a figure in the second place is what part of the same 
figure in the third ? and a figure in the first place is what part of 
the same figure in the second ? 

1\, If you move a figure one place to the right to what extent 
do you qhange its value ? two places, to what extent do you change 
it ? or three, four, five, six places, to what extent do you change it ? 

15. What part is one hundred thousand of one million? what 
part is ten thousand of one hundred thousand ? what part is one 
thousand of ten thousand ? what part of a thousand is one hundred ? 
what part of one hundred is ten? and what part of ton is one ? 
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EXBBCISES CHIEFLY TN NOTATTOV.* 

1. Add together seven hundred and fifty>six, forty-eight, nine 
hundred and thirty, three hundred and one, and five. 

2. Add together forty, one hundred and four, seventy-sixj nine 
hundred and eight, and seven hundred and ninety-eight. 

8. Add three thousand four hundred and sixty-one, three thou- 
sand and two, four thousand two hundred, six thousand and 
seventy. 

4. Subtract ten thousand and nine from the sum of seven thou- 
sand and sixty-eight, five thousand and seventy-six, and three 
thousand and seven. 

5. From the sum of nine thousand eight hundred and thirty-six, 
two thousand and seven, and nine thousand and eighty, subtract 
fourteen thousand and fifty. 

6. Multiply four hundred and seventy-five by twenty. 

7. Multiply three hundred and nine by five hundred. 

8. Multiply two hundred by one hundred. 

9. Multiplv the sum of seventy-six, five hundred and four, and 
five thousand and three, by seven. 

10. Multiply the sum of ninety, ninety-nine, and seven thousand 
nine hundred, by seven thousand. 

11. Add together, nine thousand and ninety and seven thousand 
and seventy, from their sum subtract ten thousand five himdred 
and seventy-six, and multiply the. remainder by forty. 

12. Add together seven thousand three hundred and forty-six, 
six thousand four hundred and eighty, and ninety thousand five 
hundred and nine, from their sum subtract one hundred thousand 
one hundred, and multiply the remainder by ninety. 

* The answers to the above should be written in words. 



1 
153-26 
23651 
44444 
34554 
78877 
84567 
75298 
84561 



2 


3 


4 


6 


6 


84513 


12321 


23443 


51324 


38222 


43254 


29678 


58164 


34256 


64833 


51023 


43781 


84517 


85173 


79574 


23434 


34549 


36374 


59645 


42465 


96765 


87654 


43659 


16374 


81557 


98765 


98765 


23145 


67185 


93646 


84534 


55446 


65286 


72566 


64637 


51267 


63512 


39493 


89457 


76789 



7 
221Sd 
35658 
44374 
73545 
86296 
67357 
78468 
80579 
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81 



8 


9 


10 


11 


12 


18 


14 


93651 


34512 


87H54 


34517 


16874 


42465 


22132 


63315 


51267 


87654 


36374 


67185 


81657 


35653 


44644 


98765 


34545 


58164 


72566 


93046 


44374 


34565 


43254 


43781 


28443 


89457 


64637 


73545 


78345 


76215 


55446 


43659 


37158 


75789 


69368 


87767 


23434 


29678 


23145 


59645 


47957 


67357 


• 76208 


34534 


12321 


65289 


51334 


64833 


78468 


34561 


51023 


63512 


93943 


85173 


38222 


89579 


16548 


98765 


23516 


23456 


45689 


66787 


47674 


U 


16 


17 


18 


19 


20 


21 


46273 


45673 


76765 


71236 


45677 


674P8 


76466 


54323 


06664 


23456 


41247 


91238 


48197 


97679 


55554 


57385 


87713 


98915 


66873 


59245 


76754 


63345 


74456 


62764 


37996 


78374 


65936 


63455 


36466 


47577 


76452 


24563 


84795 


76497 


67136 


45352 


86424 


67343 


79124 


57996 


87598 


34566 


54623 


38795 


56177 


90335 


13137 


43179 


97897 


99894 


63246 


23458 


77948 


37279 


54203 


37678 


4?^755 


79137 


68797 


98259 


14568 


65374 


26769 


22 


28 


24 


25 


20 


27 


28 


66947 


46678 


45678 


87676 


47676 


72766 


45666 


77897 


84667 


71846 


12677 


87867 


89778 


57667 


67718 


12345 


24573 


88991 


67671 


45126 


19807 


7J671 


76643 


66646 


23478 


46678 


74366 


67676 


82532 


8888S 


77579 


78967 


67895 


64976 


76799 


93476 


48195 


61877 


12345 


96389 


67695 


62657 


64867 


42965 


24683 


73767 


76264 


76769 


87664 


76871 


89764 


67946 


12671 


28517 


12346 


47674 


84566 


98769 


61676 


84567 


54448 


76777 


66789 


29 


80 


81 


82 


88 


84 


u 


98276 


26939 


89216 


17998 


8287 


68978 


92283 


98876 


78886 


27S68 


76868 


65328 


79867 


38376 


64423 


46795 


6472 


67768 


42476 


95747 


40497 


98676 


88691 


87660 


46654 


36578 


68698 


98528 


8668 


97627 


46639 


97668 


92613 


76669 


91686 


4769 


68434 


68764 


8436 


76784 


63489 


96747 


98876 


74386 


6874 


9379 


66878 


64332 


86898 


48962 


68294 


91983 


287 


9965 


87365 


72994 


98476 


6539 


7649 


1773 


9867 


46738 


66488 


67789 


84876 


88767 


94769 


2846 


91867 


79918 



36 


37 


38 1 39 


40 


3947716789 


7867695248 . 


2196676541 


5786761645 


9765952789 


9345192744 


7859546135 


4325948676 


7938459487 


2181273175 


137465460 


4573736854 


541457688 


5453637864 


3367829276 


8396421064 


1438484745 


79846888 


5154888476 


3515478925 


7960255726 


6691543876 


7875597456 


4379358994 


6145825556. 


4938875X69 


98732514 


7354871298 


232735945 


2815752865 


8992744054 


54219867 


4664836 


68935945 


6268543200 


6143397186 


, 654765234 


2192761429 


4866837 


7015763259 


4578027648 


21983718 


841^175387 


7548696841 


7825973589 


6217156869 


4542191454 


970874578 32889137 


2684884362 


41 42 


43 


44 


45 


9268436291 


8245635989 


9739656584 


7176487341 


4224768446i 


8436295942 


9872147684 


5786758948 


2345677267 


7648254389 


1784387124 


3540987654 


1766867148 


5789229875 


7647274389 


6054639145 


2798674154 


2234176867 


6773898757 


1560274857 


6549687546 


6798314657 


8703482488 


6675789274 


6420800 


7345789362 


4297954623 


2978687487 


8796348391 


207513492 


8476321865 


2537854364 


1266213487 


5487758291 


71165 


1978639854 


7891346287 


6984617892 


8562918374 


1845755036 


2162876432 


4437638924 


8954327084 


6928593727 


8197362051 


6434564872 7721454867 


2985358932 


3951977654 


'5157639482 


46 


47 


48 


49 


60 


4868257913 


1627384395 


5768934437 


5132885666 


1631781863 


1928374651 


4U53982175 


7773867514 


2679886555 


4967818451 


1352794681 


6427135997 


3678762492 


2134741796 


3291476283 


5932786454 


5286542680 


4014796789 


8833333175 


4762137223 


6372819987 


9419453510 


4175308010 


9176584213 


9341768349 


4653219821 


6317421973 


827342 


3497647368 


3413785678 


7653491827 


852525418 


llOOOOOOOO 


3013257293 


416913876a 


3645319275 


6509438475 


6125382999 


4674382566 


5434799753 


8641852906 


2472638720 


45879838 


1679643206 


1276283178 


3497523840 


8439814276 


8888845697 


4568374457 


4987648341 


61 


62 


68 64 1 


66 


37659172 


476259876 


798976598 


772865497 


769107203 


76546389 


672898779 


142355432 


626513248 


664707968 


29837816 


976498397 


677669767 


346678929 


782987658 


56379826 


667929371 


645564664 


379798999 


732987658 


31755929 


664733224 


987798479 


664479564 


491286937 


83792897 


567893297 


567895432 


375847399 


345678929 


63457912 


766834798 


423172964 


674297634 


768498537 


14667329 


398765432 


798367455 


836628973 


796849758 


23456789 


135799753 


839267744 


172654939 


856973975 


54763829 


246824680 


798376647 


369719587 


345671973 


27368125 


787394949 


347623854 


791976459 


632956748 
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In the fint two columns of these Exercises, the Bnbtraliesd is to 
be taken tunes from the Minuend ; and in the last two, it is to 
be taken away ibur times. In both cases^ the last femaiader 
should be equal to the Subtrahend 



987654371 
2962962963 


18 

319782864 
989258592 


80 

791486 
3967480 


39 

2947ia 
1473565 


3 

123456789 
370370367 


14 

824691357 
2474074071 


16 

592638 
2963190 


38' 
196738 
983690 


8 

975818647 
2925955926^ 


15 

682479185 
2047467405 


37 
769846 
8799230 


89 
853416 
4267080 


4 
864297531 
2592892593 


16 

468257913 
1404773739 


38 

267915 
1339575 


40 
735294 
8676470 


6 

135792468 
407377404 


17 

468235791 
1404707373 


39 
976184 
4880670 


41 

137462 
687310 


6 

246813579 
740440737 


16 
^28 3719 
1928561157 


80 

293645 
1468225 


43 

453198- 
2265990 


7 

846295731 

2538887193 


19 
91731:8264 
2762074792 


81 
681354 
3406770 

83 
384759 
1923795 

88 

53!3864 
2664320 


48 

358967 
1794835 


95731846S^ 
2871956386 


30 
962176534 
1^946529602 


44 

536821 
2684105 


9 
137592648 
412777944 


31 
354671289 
1064013867 


46 
372519 
1862596 


10 

264813759 
794441277 


93 
128958674 
386861022 


84 

253796 
1268980 


• 

46 
546729 
2733645 


n 

758196428 
2299589284 


38 
476359821 
1429079463 


86 

671289 
3386445 


47 
645381 
8226905 


IS 

531974286 

1595922888 


34 

918273646 
2754820935 


36 
897435 
4487175 


48 
486237 
2481185 



c 
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XULTIFIJCATIOB SZBBCI8ES. 



1. 2474 

1!. 6742 

3. 8352 

4. 5823 

5. 8888 

6. 7777 

7. 8396 

8. 9360 

9. 3986 

10. 9729 

11. 9297 

12. 3667 
13- 4765 

14. 6785 

15. 8756 
16.7685 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



82 
23 
43 
34 
45 
54 
63 
56 
64 
73 
65 
75 
67 



x232 
x343 
X474 



17. 3974 

18. 5678 

19. 7568 

20. 8576 

21. 8388 

22. 8838 

23. 9334 

24. 5827 

25. 6737 

26. 7449 

27. 24758 

28. 87524 

29. 58396 

30. 93856 

31. 13578 

32. 53187 



x565 
X432 
x543 
Xj654 
x676 
x667 
x787 
X788 
X954 
X876 
X232 
X343 
X454 
X565 
X432 
x543 



33. 88517 X 654 

34. 86249X 676 

35. 92486 X 667 

36. 49286 X 787 

37. 73455 X 788 

38. 74949 X 954 

39. 47575 X 876 

40. 3239x1675 
41.- 3348 X 

42. 3384 X 

43. 3492 X 

44. 4453x7863 

45. 6566 X 

46. 6577 X 

47. 6688 X 

48. 6709x8975 



49. 7345x8976 

50. 6074 X 

51. 9409 X 

52. 5763 X 

63. 98i5X 203 

64. 8175 X 607 
56. 6688 X 604 
56. 6709 X 450 

67. 7045 X 730 

68. 6009 X 960 

69. 7004 X 300 
60. 4947 X 600 
61. 13600 X 830 

62. 73000 X 720 

63. 54000 X 600 

64. 67100 X 930 



65. 9876064321x701 

66. 1234056789x805 

67. 9753108642x341 

68. 8642907531 X — 
1357902468 X — 
2468130879x432 

71. 2462906731 X — 

72. 9573180462 X — 

73. 1370592648 X 534 

74. 2648137059 X — 
76. 7531906428 X — 

76. 5310974286x362 

77. 3197628064 X — 

78. 8246091367 X — 



69. 
70. 



79. 682479136x643 

80. 468257913 X — 

81. 468234791 X — 

82. 462853719x465 

83. 917358264 X — 

84. 982176534 X — 

85. 354671289x673 

86. 128953674 X — 

87. 476359821 x — 

88. 918273646x897 

89. 192837464 X — 

90. 564738291x986 

91. 646372819 X — 

92. 987654321 X — 



X348 

x384 

147592638x492 

X403 

x566 

312759846 X 577 
438267915x688 
582976134x709 

X345 

X749 

718293645x947 

X753 

X897 



Find the sain of the squares, or cubes (as indicated) of the 

following : — ♦ 



t. 
412« 
214» 
142* 
253« 
352« 



2. 


S. 


4 


ff. 


e. 


7. 


325» 


432» 


643» 


123» 


667« 


373» 


532» 


643« 


6452 


219» 


709» 


494« 


4533 


636* 


664« 


8323 


765" 


607" 


435» 


365» 


203« 


725« 


464> 


476" 


624* 


6542 


405* 


601« 


908» 


675» 



654* 
665» 
678* 
787» 
232« 



* For each of these sums the pupil should be allowed to count five. 
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9. 

765» 
643« 
781* 
5672 
452« 



10. 
898« 
876* 
954« 
495« 
203« 



IL 


18. 


•15. 


17. 


19. 


31. 


789« 


628' 


318» 


897» 


486» 


692» 


765« 


281» 


4293 


716» 


965» 


859» 


787« 


8313 


956' 


523« 


62 1» 


372» 


979« 


136» 


687» 


361» 


798» 


739» 


567" 


367» 


7133 


256« 


800» 


619* 


12. 


14. 


IS. 


18. 


20 


23. 


937« 


7493 


317» 


693» 


830» 


765« 


848* 


496» 


787» 


843» 


312» 


468* 


769« 


967» 


865» 


377» 


205» 


257» 


670« 


678' 


694> 


304» 


470» 


913* 


840« 


7313 


424» 


500» 


648« 


928» 




24. 

786« 
643« 
372» 
899» 
987* 



Let B. be taken from A. as often as possible. There should not 
be a remainder at any of the sums. 



A. B. 

1. 74050—7405 

2. 56390—5639 

3. 27180—2718 



A. B. 

4. 83540— 8354 

5. 67080— 6708 

6. 324510—32451 



A. B. 

7. 697820—69782 

8. 675430-67643 

9. 678950—67895 



1. 678604^21 
31 
41 
61 
61 
71 
81 
91 
22 
32 
42 
44 



3. 

4. 

5. 875640 

6. 

7, 

8 



9. 1003005 

10. 

11. 

12. 



13. 7008605 

14 

15. 

16. 



54 
65* 
56 
64 



LONG DIVISION. 

17. 24681 3579 ■^ 76 

18. 740440737 

19. 137592648-r 87 

20. 412777944 

21. 319752864-7- 88 

22. 959258592 

23. 128953674-7- 96 

24. 386861022 

25. 9283746 

26. 

27. 

28. 



29. 408518488 

30. 

31. 

32. 



605 
706 
807 
808 
98 
97 
89 
99 



33. 413327139 

34. 

35. 

36. 

37. 623711453 

38. 

39. 

40. . 

41! 172436661 

42. 

43. 

44. 

45. 674925420 

46. 

47. 

48. 



232 
345 
435 
565 



743 

766 
432 



543 
654 
764 



465 
547 
678 



* When the second figure from the left hand is 5, or more than 
5, suppose the first figure one more than it really is in finding the 
trial quotient figure. 
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LOHO Dinsioi. 



To be proved by MultipliQation. 



49. 13421772«-i-612 
60. 135005697 -5^613 

51. 135796744-^514 

52. 136590875^616 

53. 137388096-^516 
54 138188413^517 
65. 189798359-^519 

56. 246491883 -r 627 

57. 247673152^628 

58. 259694072-^638 

59. 395446904^734 

60. 408518488 -7- 742 

61. 415160936-^746 

62. 433798093-^757 

63. 440711081 -^ 761 

64. 636056000-^860 

65. 676836152 -=-878 

66. 603361 126 -r 845 

67. 609800192-5-848 

68. 700227072-5.888 

69. 724150792-^898 



70. 33980740919-f 3289 

71. 37628080192 •^3348 

72. 38761727104-^3384 

73. 42681 67 1488 -^ 3492 

74. 88299467677 4-445a 
76. 17243666X496-5-5666 

76. 284600822033-5-6577 

77. 2991498526724-6688 

78. 301976658829-5-6709 

79. 396265688625 -^7.345 

80. 190010204749^5749 

81. 121066986123-^4947 

82. 190407092777-4-^753 

83. 197849544283 -^ 5827 

84. 305773367653-5-6737 

85. 413327139849-^7449 

86. 623711453184-7-8544 

87. 674296420609-5-8769 

88. 681239706399-5-8799 

89. 965309068387-5-9883 

90. 969417177273-7-9897 



91. 43980740900 -5- 3400 

92. 93370896000 -r 45000 

93. 7683930000 4-560000 

94. 9739894000-7-670000 



95. 4987654300 -5- 780000 

96. 7664346670 -5- 89C00O' 
97.. 305773367553 -n 4970 
98 „ -5- 75600 



Multiply A an(l B together, and divide their product by C. 





A. 


B. 


C. 


1. 


24755 


32 


21 


2. 


74283 


23 


31 


3. 


52582 


43 


41 


4. 


38877 


34 


51 


5. 


83969 


46 


61 


6. 


36839 


54 


71 


7. 


86972^ 


63 


81 


8. 


99297 ' 


56 


22 


9- 


36674 


64 


33 


10. 


76567 


73 


43 


11. 


85675 


65 


44 


12, 


67685 


75 


64 


13. 


39745 


69 


65 





A. 


B. 


C. 


14. 


67876 


232 


56 


15. 


68857 


343 


64 


18. 


68388 


454 


76 


17. 


'88389 


565 


76 


18. 


33458 


432 


87 


19. 


27673 


543 


87 


20. 


77449 


654 


8a 


21. 


27458 


676 


88 


2^. 


87524 


667 


96 


23. 


58396 


787 


96 


24. 


93856 


788 


605 


25. 


13578 


964 


706 


26. 


63187 


876 


808 
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A. 


^. 


0. 






A. 


B. 


C. 


27. »3617 


233 


98 


87. 


986661852 


348 


761 


28. 86249 


343 


97 


38. 


719648282 


384 


860 


$9. 92486 


454 


«9 


39. 


486826484 


4921 


878 


SO. 987654821 


643 


627 


40. 


228316932 


429 


8329 


31. 125436789 


643 


928 


41. 


873675355 


453 


3248 


32. 975318642 


465 


638 


42. 


775573375 


534 


3384 


33. 682479135 


565 


734 


43. 


975386139 


566 


3492 


34. 468257913 


673 


742 


44. 


378241977 


688 


4453 


35. 468235791 


673 


746 


45. 


252686428 


709 


5566 


36. 993149155 


239 


757 


46. 


331916387 


907 


6577 


A, 


B. 


C. 




A. 


B. 


C. 


47. 33980 


234 


67 


51. 


763248995 


32| 
43| 


343 


48. 74919 


34f 


78 


62. 


440876598 


454 


49. 87628 


451 


89 


53. 


438797736 


54^. 


667 


60. 80192 ' 


66^ 


90 


64. 


554433254 


65§- 


788 



Second Pbbpasatobt Exercibe. — Part Third. 

Take the numbef formed by every two figures of the rows at 
page eight, and say what number added to it will make the num- 
ber next above it, the unites place of which is indicated by the 
next figure of the row ; thus, the first two figures of the first row 
make 94--the next two, 47 — and the next, 76. Now, the pupil is 
to say what number added to 94 will make 97, which is the num- 
ber next above 94, whose unites placd is 7, the next figure of the 
row. Then he will take the next number, 47, and say what num- 
ber added to it will make 56, 56 being the number next above 47, 
the unit's place of which is 6, the next figure of the row ; and so 
on to the end of the row, tind with each succeeding one. 



55. 7603-(523-f 768+365+98+75) without first finding the 

sum of the numbers to be subtracted. 
66. 65084— (6784+6230+6485+263+663) 

57. 739006— (66301 + 73005 + 12736 + 60810) 

58. 792638-.(563 +7988 + 3071 + 6584+ 30076 + 26607) 
69. 798631--(367+75+9384+6786S+86791+67319) 



38 sniPLB DiTisioflr. 

How to find certain Common Measures and the greatest Common 
Measure of two numbers. Any number that will diyide two or 
more numbers without a remainder, is called a Common Mea- 
sure; and the largest number that will do so is called the 
Greatest Common Measure. 

Contraction — o. c. u. 

Two Nos. will measure by 10, when they both end in one cipher, 

and by 100, when they both end in 
two ciphers. 



- by 5, when the unit's place in both is either 

a cipher or a 5. 

- by 2, when the unit's fig. in each is mea 

sured by 2. 

- by 4, when the tens and units in each is 

measured by 4. 

. by 8, when the hundreds, tens, and units, is 
measured by 8. 

-by 9, when the sum of the digits of each is 
measured by 9. 

-by 8, when the sum of the digits of each is 
measured by 3. 

by 6, when the sum of the digits of each is 
measured by 3, and the unit's place 
by 2. 

by 11, when the sum of the alternate figures 
are equal, or when the one sum 
exceeds the other by 11 or a mul- 
tiple of ll.t 



To find the G. C. M. — Divide the greater number by the lesser, 
and this divisor by the remainder, and continue to divide the 
last divisor by the last remainder until nothing remains — the 
last divisor is the G. C. M. of the two numbers. 







^ 
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Fiiid the G. G. M. of A. and B. 






A. 


B. 




A. 


B. 




A. 


B. 


1. 


44 


52 


25. 


6795 


20069 


49. 


187n8 


19594 


2. 


115 


265 


26. 


2438 


3127 


60. 


352087 


386461 


3. 


216 


232 


27. 


2250 


2439 


51. 


476929 


483241 


4. 


246 


522 


28. 


4958 


6231 


52. 


15151 


19321 


5. 


216 


424 


29. 


5325 


5822 


53. 


14641 


24079 


6. 


369 


783 


30. 


1295 


1691 


54. 


637818 


1530144 


7. 


243 


261 


31. 


1763 


2279 


55. 


1283745 


1838405 


8. 


115 


200 


32. 


5475 


5986 


56. 


202022 


427371 


9. 


49 


183 


33. 


3780 


4374 


67. 


308385 


1390455 


10. 


187 


473 


34. 


2525 


2825 


58. 


2938360 


18574745 


11. 


88 


296 


36. 


8250 


9141 


59. 


6386688 


12030336 


12. 


253 


319 


36. 


6138 


4884 


60. 


11513407 


27621216 


13. 


104 


. 296 


37. 


5992 


5040 


61. 


4497543S 


54559902 


14. 


45 


207 


38. 


35657 


37863 


62. 


19070301 


42370149 


15. 


204 


492 


39. 


7979 


8927 


63. 


12611668 


13348564 


16. 


253 


583 


40. 


18500 


20498 


64. 


32696427 


46825923 


17. 


250 


263 


41. 


214369 


228722 


65. 


16163434 


lb291504 


18. 


420 


564 


42. 


247009 


252973 


66. 


86968 


138240 


19. 


300 


564 


43. 


71289 


81969 


67. 


173760 


281817 


20. 


403 


767 


44. 


55986 


63714 


68. 


90906 


889440 


21. 


780 


4260 


45. 


244036 


228722 


69. 


397035 


641835 


22. 


182 


221 


46. 


94249 


81969 


70. 


734964 


1924572 


23. 


184 


805 


47. 


2r>2973 


269081 


71. 


2168439 


2996532 


24. 


250 


269 


48. 


1548 


648 


72. 


29622558 


46348638 



Questions to bb ahsweeed bt the Pupils. 

1. What is meant by the turn of two numbers ? 

2. What is meant by the word additive ? 

3. What is meant by the difference of two numbers ? 

4. What is meant by the minuend and subtrahend ? 

5. What is meant by the product of two numbers ? 

6. What is meant by the continued product of seTcral numbers ? 

7. What is the meaning of the words multiplicand and multiplier ? 

8. How do you multiply by such a fraction as j- ? 

9. How do you multiply by such a fraction as ^? 
20. How do you multiply by such a fraction as -f ? 

11. What is the meaning of the words dividend and divisor? 

12. What is the meaning of the word quotient ? 

13. If you multiply the divisor and quotient together, with what 

number should the product agree ? 

14. If you divide the product of two numbers by one of them, with 

which should the quotient ai^ee ? 

15. How do you divide wnen the divisor contains a fraction ? 

16. What is the meaning of notation and numeration ? 

17. What is meant by the digits and cipher ? 

18. How many ciphers are necessary to express millions? 
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MULTirUOATIOH AID DIVIBIOH. 



19. What is the short way for diyiding a niamber by ten? 

20. How do you multiply by a hundred? 
-21. How do you divide by a thousand? 



MULTIPLIOATION AND DiTISION, 

1. 3107X 5J '^3 

3. 7631 xlOi ^1 

4. 3456X 9f 4-1 

5. 7899 X 7^ ^1 
€^ 6063 X 8f ^1\ 
T. 3579 X 6 J 4-2 

6. 2468X 3| -«-l 
9. 2397xll| -^ 

10. 6573xl2f 4-1 

11. 5307Xl5f -^31 

12. 6360x18* ^21 

13. 6803x27tV4-2t*i 

14. 7998X46^ 4-l| 

15. 6040X54J 4-3 

16. 9768x64i 4-2 

17. 4504x63f 4-5 

18. 1730x72i 4-1 

19. 7799x71# 4-8i 

20. 2438 X8U 4-4? 

21. 6396x26f 4-2f 



WITH A Fraction combined. 



22. 4763X50 J 

23. 8179x,49i 

24. 7251x56* 

25. 6635X32} 

26. 35l7x41f 

27. 2345x42* 

28. 3456x311 

29. 4567 X55i 

30. 6678 X27f 
81, 6789 X65i 

32. 7890 X76f 

33. 7678 x80i 

34. 6567X20} 

35. 5432X401 

36. 6543X50^ 

37. 7654X601 

38. 8765 X79f 

39. G876X80W 

40. 8907x39tV 

41. 8760x29} 

42. 7656x60j^ 



111 
16f 

H 
5^ 

8^ 
9f 

m 
m 

9| 

n 

8f 

4,*- 



3,V 



Simple Diyibion. 
A common multiple of two or more numbers Is a number whioh 
may be divided by each of the others without remaindei^ and the 
least number whjich qsa be so divided is their least common mul- 
tiple. 

How to find the Least Commoa Multiple^ or Least Common Pro- 
duct of two or more nuqib^s. 
Oontraction«^L. o. m. 
When tha nwnbers are prime to each other their product is their 

Common Multiple. 
2 5 21. (2) 5 7 9. (3) 9 8 11. (4) 18 11 6 
9 26 7 6. (6) 29 14 13 11, (7) 8 6 7 11. 

(8) 5 7 12 18. 
When two or more of the numbers have a Common Measure, 
write th^m in a line, and cancel any that any of the others contain, 
then divide those not cancelled by any sooall number which will 
divide two or more of them without remainder, write the quotients 
and the rmmUrf not divided in a line beneath the former, cancel as 



(5) 



uuLTiMJiOAVunr jaa> strisioir. 
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Mora, end £viA» tbe avmbers in tfaig line in tiie flame iraj, and 
continue the process until all of the numbers are prime to each 
other, then mnltiplj those numbers and the divisors togetiier for 
the !•. 0. M. 

EzAUFLB^Tind the l. o. m. of» 





:8x6xl2=36 
2 8 4 


Othe 


h, c 


;. If. 


5 
12 


>«: 


10, 24, 


15, 


36, J8 


»>« 








^24, 


X36 






2x 






2 


30 


8 

40 


45 




9. 


45. 


8 


4 


6 8 


81. 


60 


10. 


ID 


20 


6 


46. 


3 


5 


6 10 


82. 


30 


45 


60 


90 


11. 


8 


18 


2 


47. 


3 


4 


9 12 


83. 


16 


40 


24 


32 


12. 


2 


4 


6 


48. 


6 


3 


6 4 


84. 


40 


24 


48 


32 


13. 


12 


3 


8 


49. 


5 


7 


2 10 


8-). 


42 


66 


63 


84 


14. 


8 


21 


7 


50. 


6 


8 


9 12 


86. 


12 


18 


24 


36 


15. 


4 


12 


6 


51. 


9 


6 


5 3 


87. 


10 


25 


15 


20 


16. 


4 


6 


8 


62. 


6 


9 


12 8 


88. 


30 


18 


36 


24 


17. 


15 


10 


8 


53. 


2 


6 


9 10 


89. 


54 


72 


81 


108 


18. 


2 


82 


8 


54. 


4 


6 


9 6 


90. 


86 


64 


72 


108 


19. 


5 


30 


8 


55, 


2 


5 


8 4 1 


91. 


6 


15 


9 


12 


20. 


8 


4 


12 


58. 


4 


6 


6 9 


92. 


20 


12 


24 


16 


n. 


5 


15 


10 


57. 


4 


16 


18 9 


93. 


18 


24 


27 


36 


22. 


5 


30 


6 


58. 


9 


2 


3 10 


94. 


16 


24 


40 


48 


23. 


15 


60 


€ 


59. 


8 


12 


16 18 


95. 


15 


21 


6 


30 


24. 


6 


8 


10 


60. 


16 


12 


6 9 


96. 


40 


60 


30 


90 


25. 


12 


6 


7 


61. 


3 


4 


7 12 


97. 


6 


9 


15 


18 


26. 


4 


10 


6 


62. 


9 


12 


16 24 


98. 


45 


63 


18 


90 


27. 


6 


10 


12 


63. 


15 


20 


30 40 


99. 


48 


72 


36 108 


28. 


6 


7 


3 


64. 


12 


16 


24 32 


100. 


35 


49 


14 


70 


29. 


6 


8 


9 


65. 


18 


24 


36 48 


101. 


32 


48 


24 


72 


30. 


8 


9 


8 


66. 


6 


10 


12 20 


102. 


14 


21 


35 


42 


31. 


8 


10 


15 


67. 


12 


36 


27 9 


103. 


10 


14 


4 


20 


32. 


8 


12 


16 


68. 


14 


24 


36 24 


104. 


16 


24 


12 


36 


33. 


4 


13 


2 


69. 


20 


15 


30 90 


105. 


16 


48 


72 


80 


34. 


12 


14 


3 


70. 


24 


36 


54 48 


106. 


12 


36 


54 


60 


85. 


6 


7 


18 


71. 


18 


24 


72 64 


107. 


81 


54 


45 


27 


36. 


8 


48 


8 


72. 


25 


30 


40 60 


108. 


24 


96 108 


54 


87. 


10 


12 


9 


73. 


27 


36 


81 108 


109. 


112 


84 


42 


63 


38. 


18 


12 


4 


74. 


6 


8 


18 24 


110. 


24 


36 


30 


54 


39. 


15 


18 


8 


75. 


80 


36 


48 108 


111. 


28 


42 


85 


63 


40. 


4 


28 


21 


76. 


21 


35 


42 70 


112. 


36 144 162 


81 


41. 


8 


16 


20 


77. 


35 


42 


56 84 


113. 


32 


48 


40 


72 


42. 


6 


15 


18 


78. 


42 


63 


84 126 


114. 


36 


54 


45 


81 


43. 


7 


28 


5 


79, 


18 


45 


27 86 


115. 


72 


48 


40 


24 


44. 


12 


16 


20 


80. 


85 


21 


42 • 


28 i 


116. 


128 


96 


48 


72 
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SIMPLE BEDUOHOH. 



FmST EX^BGISE ON THE TABLES 07 WEIGHTS ASD MeASUBES, AXD 

IN Reduction. 



Money, 

4 farthings =1 penny. 

. 12 pence =1 shilling. 

20 shillings =1 pound. 

Avoirdupois Weights. 
The Quarter, the Hundred Weig^ht, 
and the Ton. 
4 quarters = 1 hundred weight. 
20 hundred weights =. 1 ton. 



Troy Weights. 

The Pennyweight, Ounce, and Ponnd. 

JiO pennyweights =: 1 ounce. 

12 ounces = 1 pound. 

Mecuures of Capacity for Liquids, 

A Pint, a Quart, a Gallon. 

2 pints =: 1 quart. 

4 quarts := 1 gallon. 

Measures of Capacity for Grain, 

dhc- 
The Peck, the Bushel, the Quarter. 
4 pecks =: I bushel. 
8 bushels = 1 quarter. 



Measures of Length. 
The Furlong, the Mile, the League. 
8 furlongs = 1 mile. 
8 miles = 1 league. 

Measures of Surface for Land, 

The Perch, the Rood, the Acre. 

40 perches = 1 rood. 

4 roods = 1 acre. 

Measwresfor aU kinds of Cloth, 
The Nail, the Quarter, the Yard. 
4 nails = 1 quarter. 
4 quarters = 1 yard. 

Measures of Time. 
The Minute, the Hour, the Day, 
60 minutes = 1 hour. 
24 hours = 1 di^. 



Divisions of every Circle, 
The Second, the Mhiute, the JH/gnm. 
60 seconds == 1 minute. 
60 minutes = 1 degree. 



FiBST Reduction Exebcises.* 
Money. 



4. Reduce 4673 farthgs. to pence. 

5. " 865 shilgs. to pence. 

6. " 4765 shilgs. to pounds. 



1. Reduce 766 pence to farthgs. 

2. " 5467 pence to shilgs. 

3. ** 765 pounds to shilgs. 

Avoirdupois Weights. 

7. Reduce 721 tons to cwt. I 9. Reduce 1568 cwt to tons. 

8. " 6403 qrs. to cwt. | 10. " 806 cwt. to qrs. 

Troy Weights. 

11. Reduce 7680 oz. to lbs. I 13. Reduce 1:83 lbs. to oz. 

12. '^ 662 oz. to dwt. 14. «« 12345 dwt. to oz. 



* The object aimed at in these exercises, is to teach the pupil 
when he is to multiply and when to divide, by considering whether 
the number of the answer is to be greater or less than that given. 



SIMPLE SBDUOTXOK. 



48 



Measures of CkipaeUy for Liquids. 



15. Eednoe 336 gals, to qnarts. 

16. " 6785 quarts to gals. 



17. Bedace 632 qnarts to pints. 

18. " 7576 pints to quarts. 



Measures of Capacity for Wheatj Potatoes, <&e. 

19. Beduce 875 bushels to qrs. I 21. Beduce 958 peeks to bushls. 

20. " 85097 do. to pecks. I 22. " 438 qrs. to do. 

Measures of Length, 

23. Beduce 739 leagues to miles i 25. Beduce 5000 frings. to miles. 

24. '< 5970 miles to leagues | 26. " 987 miles to frings. 

Measures of Surface for Land. 

27. Beduce 8508 roods to acres. I 29. Bedace 951 roods to prohs. 
2b. ** 537 acres to roods. | 30. " 98760 prohs. to roods. 

Measures of Cloth, 

31. Beduce 769 quarters to nails, i 33. Beduce 2030 nails to qrs. 

32. " 4508 quarters to yds. | 34. ** 576 yards U> qrs. 

Measures of Time. 

35. Beduce 678900 mts. to hours. I 37. Beduce 6183 days to hours. 
30. " 9876 hours, to mts. | 38. " 46786 hours to days. 

Measures of Solids. 

39. Beduce 965479 inches to feet. | 41. Beduce 378 feet to inches. 

40. " (>8705 feet to yards. | 42. " 809 yards to feet. 



48. 
44. 
45. 
46. 
47. 
48. 
40. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
50. 
60. 



How many farthings 
half-pence 

half.crowns 

shillings 

• quarts 

pecks 

yards 

leagues 

^— fourpences. 

— — shillings 
— quarters 

roods 



pints 

quarts 

hundred weights 

threepences 

pounds sterling 

bushels 



are equal to 430 half.penoe t 
: 846 pence ? 

6005 crowns? 

— 2486 sixpences ? 

7834 pints? 

4378 gallons? 

7815 feet? 

5187 miles? 

8167 shillings ? 

9634 threepences ? 

4939 yards? 

7984 acres? 

9748 gills? 

3456 gallons? 

3248 quarters ? 

7424 8billings? 

— ^^ 3456 half-crowns? 

9788 quarters? 
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61. How many miles 



6d. 
63. 
64. 
65. 
66. 
67. 
66. 
69. 

7a 



^^.a^^M^^ 



I* -■■ m 



shillings 

hoars 

days 

pounds avoirdapoiB 

hundred weights 

quarters 

tons 

degrees 

days 



i » fc 



we equal to 679 leagues ? 

745 crowns? 

- — ■ 7dday8? 

16848 hours t 

56 quarters? 
45^ tons ? 

11^60 hundred wts.f 
1500 hundred wts.? 
3600 minutes? 
10 common years? 



If the teacher thinks it desirable, the pupil may now proceed to 
the compound rules. — (See Prefieuse.) 



Weights akd Msasubes. 



MONSY. 

4 farthings :^ 1 penny. 

12 pence = 1 shilling. 

2 shillings = 1 florin. 

6 shillings tsz 1 orown. 

4 crowns, ) *^ 

21 shillings c=2 1 guinea. 

Measures op Weight. 

Avoirdupois Weight, 

16 drams 1= 1 oUQcer: 487 grs. 
16 ounces = 1 pound=7000 — 
14 pounds =:: 1 stone. 
28 pounds = 1 quarter (qr). 

4 quarters or ^ 1 hundredwgt. 

112 pounds j (cwt). 

20 cwt. = 1 ton* 
This weight is used in the com- 
mon dealings of life. 

Troy Weight. 



and precious stones ^except dia- 
monds* ) . Apothecanes use Tro y 
Weight in compounding medi- 
cines ; but they divide the ounce 
into 8 drachms, and the drachms 
into 3 scruples, and the scruple 
into 20 grains. 



Measubbs of Length. 



24 grains =1 penny w*'=24 gr. 
20pennyw*^=il ounce = 480 " 
12 ounces =1 pound=5760 " 
Used for weighing gold, silver, 

* The carat used in weighing diamonds, is 3^ Troy grains, 
t In the Reduction exercises reckon 69 miles to the degree* 



= 1 foot. 

= 1 yard. 

=: 1 pole or rod. 

>• ^ Lfurlong. 

ii= 1 mile. 



12 inches 

3 feet 

5^ yards 
220 yards or 
40 poles 

8 furlongs 

A nail = 2| inches 
A quarter =^ 4 nails 
A yard = 4 qrs. i cloth 
An Eng. ell = 5 qrs. [measurBS 
A French ell==:6 qrs. 
A Flemish ell=±3 qrs. ' 
A fathomt=6 ft. used in measur- 
ing depths. 
A 1 ink=7-92 in. ") Used in land 
A chain=l00 links / measure. 



BBDOCSnCfll* 
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Mbasujobs of Subfagb. 

144; sq. mches=l sq. foot, 
9 sq. feet =^1 sq. yard. 
dOi sq. yaf^s =^t sq. poUor perch 
40 perches =1 rood. 
4 roods =1 aero. 
10 sq. chaiiis=l acre^ 
640 acres =1 square mile. 

Measures of SoLipmr and 
Capacity. 

Solidti^. 

1728 cabic inches=l cubic foot. 
27 — feet=:l cubic yard. 
6 — feet=l barrel Dulk. 
• 42 — f€et=:l ton of shippg. 
40 — feet of rough, or 60 
cubic feet of hewn timber = 1 
load. 

CapaeUy. 

4 gills =1 {ftnt, 34| cub. inch. 

[nearly. 
2 pints 3=1 quart, 6ftj^ - — 
4 quarts :?sl gallon, 277j -^ — 

2 gallonsssl neck, 664^ 

4 pecks 5=1 bushel, 22iai 



Capacity^ eowtinued. 

8bushels=:l quarter, 10} cub. feet 

[nearly. 
5 quartei'ssKl load, 51| 

DlTKIOM OF THE QmCIJR, 

60 seconds = 1 mlnnto-. 
60 minutes ^=: 1 degree* 
30 degrees =; 1 sign. 
90 — =s 1 quadrant- 
360 do« or 12 signs::?:! circum- 
ferenoe* 

Measitbes of Time. 

60 seconds = 1 minute. 
60 minutes = 1 hour. 
24 hours ^ X day, 
7 days = 1* week. 
28 days = 1 lunar month. 
28, 29, 30, or 31 d*ys = 1 cal- 
endar month. 
12 calendar months :^ 1 year. 

365 days = 1 common year. 

366 days =; 1 leap year. 

In 400 years, 97 are leap years 
and 303 common. 



Hp. topne, 
1.4764 
2. 9103 

Far. topne. 

3. 63196 

4. 72807 

Pen.(othil 

5. 479813 

6. 856915 

7. 170937 

Shi. topndi, 
6.60173 
9. 38471 



Sp. toihits. 

10. 79561 

11. 82375 

12. 63471 
13 39597 

/br, te«Mb. 

14.34567 

15. 89246 

16. 35791 

17. 82465 

Pne. U^pmda. 

18. 765489 

19. 379814 



Pnc topndt. \ Par. to pmU, 



20. 5011637 

21. 61.01357. 

22. 294583 

23. 719288 

Hp. tppmis. 

24. 777555 

25. 9944411 

26. 6103892 

27. 787565 

28. 345678 

29. 987654 

30. 294765 



31. 721053 

32. 602140 

33. 860643 

34. 236d91 

35. 521271 

36. 615684 

37. 681181 

Sha tofnrlh. 

38. 2765 

39. 35 lOi 

40. 247 lit 

41. 361 111 



Potmdi topenctk 

h. a. d. 
42. 4678 

43. 146 17 2 

44. 34 17 9 

45. 29 18 5 

46. 67 17 7 

Pwvds tofartb, 

47.3498 
48; 345 1 lOi 

49. 453 11 7i 

50. 641 11 7i 

51. 297 8] 

52. 951 19 11^ 
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SBDUGTIOH. 



Qtb. to 269. 

63. 768 qr. 

64. 761 qr. U lbs. 
66. 898 qr. 28' lbs. 

66. 646 qr. 27 lbs. 

CwU to lbs, 

67. 42 owt 1 qr. 23 lbs. 

68. 12 cwt. 3 qrs. 26 lbs. 

69. 96 cwt. 1 qr. 10 lbs. 

60. 82 cwt. 16 lbs. 

61. 73 cwt. 3 qrs. 

62. 868 cwt 20 lbs. 

63. 737 cwt 1 qr. 2 lbs. 

7'0718 to U)8, 
ToDi. Cwt On. Lob. 

64. 699 3 :^ 26 
66. 602 14 8 

66. 613 6 8 4 

67. 616 18 1 

68. 312 27 

Lbs. to dra, 

69. 364 lbs. 

70. 78 lbs. 11 oz. fi dr. 

71. 61 •• " 13 " 

72. 69 " 10 •* •« 



Cwt, to oz. 

73. 667 cwt. 

74. 38 cwt 2 qrs. 16 lbs. 
76.87 " 3 •• 27 ** 
76. 69 •' 1 qr. 16 oa. 

137. Beduoe Je76 7) a .„„ . 
188. Reduce ^89 9 ^XJ?«o 
139. Reduce ^'9163 



Lb9, 

77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 

Lbs. 

86. 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

96. 

96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 
lOi. 
106. 
106. 
107. 



to qrs. 
177191 
355000 
642464 
655777 
699113 
911639 
821818 
838427 

to cwt. 

33333 
7654 
3131 

79790 
3761 
800700 
6117U 
713280 
637300 

97664 

732S1 
721031 
130127 

60706 

66070 

67633 

63337 

71913 

56111 

71222 

83333 

94444 

78665 

140. Reduce 

141. Reduce 

142. Reduce 



Drs to lbs. 

108. 603004 



109. 
110. 
111. 
112. 



731982 
657896 
796686 
767636 



Oz. to ewt. 



113. 
114. 
115. 
116. 
117. 
118. 



65430 
70771 
34569 
78901 
19087 
65735 



Ounces, 

119. 76613 to lbs. 

120. 48379 — 

121. 94763 — 

122. 18264 — 

123. 96731 to qr. 

124. 85242 _ 
126. 96687 — 

126. 13317 — 

127. 86594 to cwt. 

128. 24897 — 
129.16236 — 

130. 12669 — 

131. 84377 — 

132. 84896 to tons. 

133. 62112 — 

134. 66984 — 

135. 27983 — 

136. 12466 _ 



7631 
6473 
9711 



} 



florins to 
pounds. 



Furlongs to MUes. 

143. . 711311 

144. 697977 

Yards to Fwlongs, 
146. 376081 

146. 803762 

147. fil7171 

148. 792872 



Y€a^ 

149. 

150. 

151. 

152. 

153. 

154. 

166 



toMUsa. 
72916 
31863 
79197 
78297 
71716 
67308 
80679 



Miflea to Degrees, 
166. 733117 
157. 617193 

168. 466654 

Tarda to Degrees, 

169. 462979 
160. 881657 
161 497766 



BBDCCTIOV. 
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MUes to Tardi. 
163. 798 miles. 

163. 536 miles 8 farlongs.' 

164. 25 miles 8 furlgs. 311 yds. 

Degrees to yarda. 

165. 45 dJBgrees 27 yards. 

166. 69 deg. 8 farlongs 140 yds. 

167. 18 deg. 17 miles 6 farlongs. 



168. 897136 

169. 533612 

170. 569843 

171. 773489 

172. 652112 

173. 569843 

174. 798312 



Tarda, 
to furlongs, 
to miles. 
to degrees, 
to farlongs. 
to niiles. 
to degrees, 
to miles. 



Acres to Poles, 

175. 87 acres 1 rood 29 poles. 

176. 63 acres 3 roods 37 poles. 

177. 59 acres 2 roods 81 poles. 

Pohs to Yards. 

178. 215 poles 17 yards. 

179. 248 poles 13} yards. 

180. 654 poles 24{ yards. 

Acres to Yards, 

181. 8 acres 15 poles 15 yards. 

182. 27 acres 8 roods 23 yards 

183. 16 acres 1 rood 89 poles. 



184. 64 acres 29 yards. 

185. 79 acres 14 poles. 

186. 68 acres 1 rood 3 poles. 

187. 45 acres 31 poles 29} yards 

Poles to Acres. 

188. 69843 

189. 79837 

Yards to Poles, 

190. 496731 

191. 853249 

192. 568713 

193. 887924 

Yards to Acres, 

194. 6938537 

195. 27895 

196. 19754 

197. 6825791 

198. 31983 

199. 937436 
300. 513527 

Acres, 

201. 54 acres 3 roods to roods. 

202. 63 acres 5 poles to poles. 

203. 71 acres 1) yards to yards. 

Yards, 

204. 98316 to poles. 

205. 53491 to roods. 

206. 83736 to acres. 



207. How many stones are in 27 cwt. 3 qrs. 15 lbs. ? 

208. HoF many stones are in 371 cwt. 1 qr. 17 lbs. ? 

209. How many haJf pounds are in 1 cwt. 3 qrs. 1 lb. ? 

210. How many half ounces are in 2 qrs. 17} lbs.? 

211. How many sections, of 60 perches each, may be made out of 

a piece of land measuring 5 ac. 2 ro. 30 pp ? 

212. How many days are there from the 12th of August to the 

80th of September ? 

213. fiow many days are there from the 7th of March to the 28th 

of November? 

214. How many days are there from the 11th of November to the 

25th of May ? 
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RIDUCXIQV. 



215. How manr diiryr art titer* from the 5th oC April,. 1848, to the 

17thofM2U«h, 1849 F 

216. How many days ave there from the 7ih ef Jh^y, 1849, to tiis 

7thof May, 1850? 

217. Beduce 31 guineas 17s ll}d and £715 lis lljd to farthings. 
—^ 25 owt. 1 qr. 23 lbs. and 31 cwt. a qt^k 19 Ibe. 1 dr. 

to drams. 

18 lbs. 15 dwt 17 gr. and 25 «•. 17 dwt t gr. to giaimr. 

19 lbs. 11 oz. 5 drs. and 23 lbs. 2 OJk 3 dis^ 1 flc. 17 

gr. to gftains. 

5 yds. 1 qr. 3 Bis. and 5 Eng. ells 1 qr. S nls. to nails. 

7 m. 3 for. 210 yds. 1 ft. and 12 m. 7 fiir. 116 yds. 2 

ft. to feeiL 



218. 

219. 
220. 

221, 
222. 



223. £156 to pence. 

224. £678 13 5 -« faifChings. 

225. £736 0} ^halfpenee. 

226. 777 gallons — pints. 

227. 979 do. — gillff. 

228. 206 do. — bushels. 

229. 30000 do. — quarters. 
280. 2546 farthings— shillinga. 

231. 94275 do. —pounds. 

232. 45689 poles — miles. 

233. 98654 da — Imgoes. 
334. 9 signs •— minutes. 

235. 11 do. -^ seconds* 

236. 775 quarters — pecks. 



^37. 86 quarteis. 

238. 979 laagves 

239. 298 do. 

240. 8765 dr. ayoir. 
941. 98760 db. 

242. 70000 do. * 

243. 756 tons. 

244. 97 da 

245. 4010 sq. yards 

246. 47860 da 

247. 79 01111068 

248. 44 da 

249. 7568 gniiiia 

250. 65000 do. 



to gallons. 
— fuplongs. 



— lbs. 

— qrs. 

— ewt. 

— qrSfc 
-^lb8« 

— roods. 

— acres. 

— tons. 

— do. 

— oz. 

— lbs. 



251. 273 shillings to fivepences* 

252. 700 fivepences to shillings. 

253. 27s 9d to ninepences. 

254. 600 ninepenoesto shillings. 

255. 8518 5d to seyenpenoes. 

256. 500 fivepences to pounds. 

257. 417 8hilling8toeightpences 

258. 450 eightpences to seveiN 

shilling.pieees. 

259. 730fourpence8to8izpenoes. 

260. 370 yards to ells. 

261. 678 Eng. ells to yardii. 

262. 876 French ells to £ng. ells. 



263. 678 Eng, ells to Elmsh. ells 

264. 468 do. to yards. 

265. 6781 oubio inches to gals. 

266. 876 half-guineas to crowns. 

267. 890 crowns to half-guineas. 

268. 875 ponndi to guineas. 

269. 965 do. do; 

270. 596 gmneas to pounds. 
971. 976 do. da 

272. 4500 geog. miles to Bt^ da* 

273. 7968 do. do. 
974. 8697 Brt miles to g«Qg. do. 
275. 4005 do: da 



* To reduce geo. miles to British miles, mnltq^ly by 60 and 
divide br 60. To redoee British miles to gea niiles». multiply by 
60 and divide by 69. 
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Beduce to the same denomination. 



S78. £18 68 dd, and £1 10s lid 
377. 10 gnineas and £24 6s 7d 

278. £7 78 6}dandjei7 lasllfd 

279. 6 crowns and £18 Os O^d. 

280. 7 yards 1 qr and IS yards. 

281. 13 yds. 3 qrs. & 8 yds. 8 nls. 
283. 35 yards and 33 Eng. ells. 

283. 65 Fmoh. ells & 56 Eng. do. 

284. 8qts.3pt8. and4g]8. 3qt8. 
385. 1 gallon and 1 quart 1 gill. 
286. 8 qrs. 7 bush, and 10 qrs.. 6 

bash. 3 pecks. 
387. 10 days 15 min. and 35 days 
288. 8 miles, 3 far. and 35 far. 

15 poles. 
389. 15 ao. 1 rd. and 37 ae. 13 po. 
200. 75 ac. and 11 ac. 24 po. 3 yd. 
291. 16 a. 3 p. and 3 rd. 39| yds. 
203. I lb. 5 A. 10 dwt. and 15 

oz. 1 dwt. 
393. 3 lbs. 8 dwt. and 1 oz. 3 

dwt. 31 gr. 

294. 15s Of d and £% Os Ofd. 

295. 16 days 16 minates and 30 

days 30 seconds. 



396. mis. 8 for. & 30 fr. 170 yd. 

397. 15 oz. 15 gr. & 1 lb. 15 dwt 

398. 8 sq. ft. and 11 sq.yds. 139 

square inches. 

399. 3 bash. 3 gal. & 8 qrs. 1 gal. 

300. 3cwt.lqr.and6qrs.31]b8. 

301. 71 owt 3 qrs. 13 lbs. and 31 

lbs. 15 oz. 
303. 69tn8.151b8.&l7owt.loz. 

303. 110} oz. avor. & 33 lbs. 4 oz. 

304. 3 gallons and 3 gills. 

305. Iqt.lptand3gal. l|gill. 

306. 171 leagues, 1 inch,& 156 m. 

307. 37 acres, 8 rd. 17 po. and 3 

rd. 89} poles. 

308. 1 sq. mile and 17 ft. 3 in. 

309. 7 wks. 5 ds. & Jan. Fb. Mch. 

310. 365 d. 6 h. & 365 d. 5 h. 48' 

48". 

311. 87 da. 33 ho. 15 m. and 834 

da. 16 ho. 49 m. 
313. 1 yr. 331 d. 33 ho. 30 m. and 

11 y. 3 17 d. 14 ho. 27 min. 
313. 89 yrs. 174 da. 1 ho. 51 m. 

and 84 years 39 days. 



COMPOUND BEDUCTION. 
Pbepabatoby Ezbbcisb. 



1. 341 

2. 352 

3. 456 

4. 463 

5. 517 

6. 553 

7. 375 

8. 787 
0. 789 

10. 790 

11. 845 

12. 854 

13. 868 

14. 872 

15. 873 



at £2 

— 3 

— 4 

— 6 

— 9 

— 18 

— 19 

— 45 

— 78 

— 87 

— 2s 
•— 4s 

— 6s 

— 8s 

— lOs 



16. 879 

17. 807 

18. 050 

19. 957 

20. 965 

21. 967 

22. 068 

23. 973 

24. 995 
25.1873. 
26.7871 
27. 9874 
2a 9706 
29. 5739 
80. 235a 



at 12s 

— 14s 

— 38 

— 5s 

— 78 

— 9s 

— Us 

— 138 

— 15s 

— Id 



Id 
Id 
Id 
5d 
5d 



81. 6675 

32. 3565 

33. 6327 

34. 7537 

35. 6656 

36. 8763 
37.8459 
88. 4588 
39. 7283 

40. 7388 

41. 7983 
43. 9781 
43. 9787 
44.9605 
45. 9575 



at 6d 

— 7d 

— 7d 

— 7d 

— lid 

— lid 

- 4d 

- 4d 

- id 

- Id 

- fd 



46. 9656 
47.9677 
48. 6987 

49. 731 

50. 987 
51.5329 
52.6719 
58. 761 
54. 2353 
55. 897 
56. 7799 

57. 798 

58. 976 
69.4798 
60. 989 



at|d 
—£18 

— 178 

— Od 

-Jd 

— £86 

— 8d 

— 178 

-Jd 

— 178 

— 5d 

— £49 

— 178 
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OOK^OUlGD ssDtfonoir* 



SSAKPLC. 

Find the value of 431 yaids, at £3 lU 4jd. 

431 
£S 11 4{ 

4 I 1293 

,1724 

12 I 2047 

170 7 
4741 

2,0 I 491,1 

245 U 
1293 



£1638 11 7i 







^a&T Seotiov. 




« 


61. 


9731 at £2 3 


66. 


78f7at£6 9 




62. 


4327 - 


-460 


67 


8^77— 6 7 




63. 


3456- 


-470 


63. 


55^8 — 11 




64. 


5665.. 


-580 


69. 


7799— 7 11 




65. 


6776- 


- a 


► 7 


70. 


79^7 — 7 11 






j^ooim Section 


. 




71. ISSatJeo 2 


2 1 81. 928 at £0 9 


6 


91. 619 at £0 11 


5 


72. 362 — 


3 


2 


82.859— 8 


7 


92. 197 — 12 


7 


73. 527 — 


4 


3 


83.593— 7 


7 


93. 976 — 12 


7 


74. 646 — 


5 


3 


84.9^7- 


7 


94. 765 — 13 


5 


76. 463 — 


Q 6 


4 


86.372— 5 


T 


95. €54 — 14 


8 


76. 637 — 


7 


5 


86.727— 4 


7 


96. 468 — 15 


S 


77. 372 — 


8 


6 


87.273— 3 


7 


97. 928 — 13 


6 


78. 297 — 


9 


5 


8^739— 2 


7 


98. 837 — 15 


7 


79. 6H2 — 


10 


5 


89. 395—0 11 


6 


99. 465 — 14 11 


80. 692 — 


10 


5 


90. 9il — 11 


7 


100. 051 — 13 


7 



101. 
102. 
108. 
104. 
106. 
106. 
107. 
108. 

109. 
110. 



7636 
6357 
7756 

6886 
9731 
7319 

824ri 

6376 
98'; 6 
4432 



at lid 

^ 2Jd 

^ 8id 

— 4id 

— 6id 

— 6Jd 
-- l^d 

— Hd 

— Hd 
-* lOJd 



TOIBD dEcnoN. 

111. 1284atllid 

113. 5678 ** ll^d 

113. 6789 — IC^d 

114. 9733— e^d 

115. 8186— 8ld 

116. 8642— ^Jd 

117. 4297— 6}d 

118. 8579-^ 5id 

119. 7021— 4|d. 

120. S4G8-.^ ^id 



121. 
122. 
128. 
124. 
125. 
126. 
127. 
128. 
129. 
180. 



0178 
0826 
4264 
2752 
9821 
7663 
6584 
2946 
5296 
3546 



at 2)d 

- ]fl 

— Hid 

— ICH 
--llii 

— lOJd 

— tfjd 

-«* 7fd 

— 6f 4 

— efd 



dOHPOtJimO lUfil^tJCTIOK. 
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131. 7121 at U S4d 
133. 0128 — 2s Sid 
133. 739 — 88 4f d 
1S4. 8312 ^ 88 4id 
135. 891 — 4s4}d 



146. 654 at £2 3 5 

147. 548 — 8 4 7 

148. 371 — 4 3 7 

149. 719 — 5 7 5 

150. 708— 6 7 7 



162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173, 
174. 
175. 
176. 
177. 
178. 
170. 
180. 
181. 
182. 
183. 
184. 



143 at £2 
324— 1 
234— 3 
342— 4 
432— 5 
423— B 
345— 3 
854— 4 
435— 5 
453— 6 
634 — 10 
543— 11 
456 — 10 
465 ~ 7 
546— 7 
564— 7 
645— 8 
654 — 8 
567— 8 

573— 

574— 9 

575— 9 
676- 12 
675 — 12 



FoTTSTH Section. 

136. 6889 at 4s S^d 

137. 6531 — 58 6|d 

138. 8762 — 08 7id 

139. 5637 — 78 9|d 

140. 9519 — 8s 10|d 



141. 8128 at OslJ^d 

142. 637 — 128 «^id 

143. 378-^138 2id 
U4. 456^148 6id. 
145« 417 — 158 »^d 



Fifth Section. 

151. 982 at £:) 15 5 

152. 056 — 7 13 7 
163. 563 — 8 14 
154. 596— 6 17 5 
165. 967 — 7 13 7 



156. 667 at £7 10 5 

157. 678 — 8 9 5 

158. 342—10 7 5 
150. 415 — 11 6 5 
160, 71«— 11 8 7 



Sixth Section. 

185. 713 at 

186. 028 — 

187. 821^ 

188. 397.^ 
180. 972 — 
190. 773 — 
10]. 733 — 

192. 792 — 

193. 028 — 

194. 657 ~ 

195. 571 — 
106. 730 — 
197. 038 — 
108. 703 — 
100. 031 — 

200. 670 — 

201. 700-^ 

202. 070 — 

203. 766 — 

204. 765 — 

205. 677 — 

206. 767 -i- 

207. eiQ-*^ 

208. 687 — 



£5 18 6} 
8 6^ 
7 11 8} 
7 Of 

4 10 10^ 

5 11 4} 
3 1^ Si 

5 3 8J 

6 13 y^ 

6 4 Of 
5 14 10| 

7 6 ©i 




COMPOUND ADDITION. 



£75 


£326 10 


£417 15 


89 4 


647 12 


625 11 


27 10 


297 8 


849 12 


sa n 


716 6 


751 9 



8 






4 

£916 11 

729 8 

891 15 

647 6 



6 

£672 

726 

989 19 

37'^ 2 



12 

9 



6 

£345 7 

45 11 

729 16 

87 17 
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OOUFOUSD ADDinOS. 



8 



£9 10 


4 


£18 11 7 


5 3 


6 


15 9 6 


7 9 


2 


27 19 7 


8 15 


5 


83 9 6 


6 8 


9 


57 13 10 



£821 12 

648 2 

456 18 

18 7 

73 14 



4 
7 
5 
11 
6 



10 
£ 77 13 9 
215 8 11 
673 11 8 
729 12 7 
345 7 9 



11 

£671 19 4 

89 8 7 

275 12 11 

83 9 4 

97 6 5 



19 


18 


14 


16 


£372 7 llj 


£937 8 3} 


£778 10 4i 
629 7 11} 


£375 6 2} 


457 10 7} 


526 18 Hi 


476 9 Hi 


568 8 2i 


674 5 8i 


734 15 3i 


493 17 10} 


473 2 6i 


476 6 7i 

17 


374 4 lOi 
18 


284 14 7} 


16 


19 


£456 13 4} 
567 18 ll| 


£546 16 6| 


£654 13 11 


£654 18 lOi 


657 11 8| 


756 15 9; 


760 19 71 


678 11 3} 


768 17 Hi 


867 17 7J 


876 13 11} 


895 16 8i 


985 18 9i 
21 


957 19 11} 


975 16 9} 


20 


22 


28 


£47 18 8 


£87 9 6} 


£643 12 6 


£472 4 9i 


55 10 11 


63 11 8i 


857 19 8 


558 17 li>i 


66 3 7 


78 8 Hi 


785 13 11 


477 8 8i 
689 19 11} 


73 15 4 


56 17 2i 

25 


845 18 9 


24 


26 


27 


£371 9 5} 


£657 13 6 


£676 6 Hi 
885 19 8} 


£683 14 10 


593 12 6i 


576 8 9 


755 9 11 


775 18 7i 


999 9 4 


757 8 lOi 
888 17 3} 

80 


649 / 4 


862 5 8} 


628 11 8 


587 18 8 


28 


29 


31 


£813 8 11} 


£753 9 lOi 


£637 12 9} 


£937 12 11 


539 18 Zi 


889 8 11 


728 19 11 


468 19 10 


642 3 8} 


648 11 41 


888 13 6i 


687 9 7 


758 13 Hi 


537 12 7 


473 9 8 


845 7 9 


82 


88 


84 


85 


£417 19 lOi 
673 13 9| 


£741 9 lOi 


£337 11 lOi 


£937 18 lOi 


786 9 9i 


857 19 Hi 
368 17 10} 


789 9 11} 


736 11 5} 


637 18 Hi 


658 9 10} 


453 9 61 


543 18 lOi 
762 8 81 

87 


875 16 11} 


876 11 9i 
568 19 8} 


672 11 11} 


649 11 11} 
88 


86 


89 


£49 2 8i 


£678 11 91 


£673 12 7i 


£84 11 7} 


97 17 104 
804 18 Hi 


83 7 Hi 


287 19 11} 


68 17 ^ 


646 14 7i 


671 5 9i 


264 13 11} 


672 2 91 


371 6 lOi 


84 12 8 


785 12 lOi 


695 12 7i 


18 17 6i 


170 1 7} 


859 9 6i 



QOUFOwny additiov. 



OS 



40 


41 


4a 




43 


£798 18 9i 


£376 2 Mi 


£73 12 


11} 


£329 13 11} 


3471 7 71 


45 9 9} 


98 19 


n 


7 9 2} 


3878 6 6i 


81 8 10} 


256 18 


^ 


654 17 6} 


95 15 8{ 


295 i 8{ 


735 14 


Si 


85 2 8} 


77 17 3} 


857 5 llf 


84 15 




927 11 1} 


456 9 4i 


69 6 Hi 
45 


69 16 
48 




9 3 6} 


44 


47 


£373 13 6i 


£753 10 3} 


£19 19 


n 


£419 2 10} 


491 15 9i 


869 17 7f 


14 17 


7| 


714 13 8} 


678 12 2l 


378 9 11 


18 18 


2} 


876 7 4^ 


856 18 Hi 


837 12 10 


75 13 


H 


765 17 11} 


675 17 31 


456 7 8| 


98 12 


7} 


456 8 7} 
567 18 7} 


989 14 lOi 


638 15 4} 
40 


77 11 
60 


6f 


48 


51 


£97 10 6 


£37 t 18 11! 


£735 15 


11} 


£914 15 10} 


379 5 11 


757 17 1} 


647 17 


lOJ 


471 19 10 


479 19 11} 


645 16 lOf 


851 11 


9} 


678 11 11} 


685 13 7| 


846 14 2} 


518 16 


n 


657 7 6 


256 14 lOl 
67 17 74 


927 9 8} 


782 11 


11 


654 13 8} 


987 2 4} 
08 


645 15 
54 


6f 


765 6 8 


53 


55 


£731 17 2J 


£7173 19 7f 


£6719 12 


n 


£7587 16 2} 


275 11 11 


8657 12 lOJ 


7238 13 


6789 16 9: 


459 13 9} 


8657 14 11} 


8767 12 10 1 


5372 18 11- ^ 


477 19 10 


6527 18 11 


7597 15 


6^ 


8495 12 llr 


655 12 U 
819 17 7} 


5678 12 2i 


6798 18 


4} 


6578 12 4} 


6673 18 lU 


8479 19 


9 


8901 7 5} 


276 13 8 


7788 19 9} 
57 


7748 11 10} 1 
58 1 


9778 9 11} 


5tf 


69 


£763 13 9f 


£989 11 Ui 


£768 18 


lOi 


£967 12 8} 


297 17 lOA 


541 9 2} 


679 17. 


9} 


679 11 6} 


471 12 11| 


763 9 9| 


785 9 


2} 


876 18 9} 
678 17 4 


755 11 2} 


384 16 11} 


973 12 


6} 


654 19 9 


597 11 Hi 


459 11 


7} 


385.19 6 


765^13 11 


756 15 9} 


768 17 


10} 


976 2 10 


837 17 10} 
978 19 7} 


645 7 101 


475 19 


9} 


675 16 7} 


439 8 11} 


981 5 11} 


578 8 4} 


675 18 5} 


798 3 4i 


815 19 llf 


899 13 11} 



54 



amfiumn Jkiasfmfxtf. 



*',■* 



3 7 
27 U 



00 

lb, oz. dr^ 

13 
7 

14 9 
6 12 15 

15 U 10 
13 



7 
12 



8 
6 11 



qr, 
3 
I 
2 




61 

lb. OS. 

27 13 

8 



10 

16 15 

18 8 

3 13 11 

1 19 9 

7 6 



63 

tone ewt. qr. 

17 18 3 

23 13 1 

16 Id 

17 1 

88 3 

12 9 2 

56 2 3 



63 

OS. d\i't gr. 

10 19 17 

6 7 22 

3 11 15 

7 16 13 

4 5 23 
2 10 19 
6 20 



64 
^437 12 
374 19 
581 18 
815 15 
675 2 
789 14 
894 7 
777 18 
886 8 
638 9 
865 11 
568 3 
372 4 
679 9 
911 7 



65 
Je779 12 11 
264 13 10 
645 9 7 
837 7 6} 
967 6 9^ 
345 12 lOf 
546 18 2X 
672 11 3| 
837 9 7i 
715 6 4 
809 18 4 
973 19 8} 
T65 12 9t 
654 15 Hi 
436 7 1| 



■^■^ 



■f^T" 



^m 




67 
JB726 11 2 
654 17 9| 
472 13 10 
981 19 11 
183 12 6i 
719 6 4| 
215 18 9 
654 4 10 
954 17 2i 
677 12 3 
836 8 8} 
671 10 5 
234 9 6}^ 
345 10 9 
617 11 7f 



-» I ■ »■» 



68 
£777 18 
765 10 
876 17 
643 12 
987 8 
654 9 
531 15 
798 19 
893 IS 
674 11 
.876 17 
876 15 
937 18 
476 19 
683 19 



69 
£888 19 HI 
777 13 11} 
666 18 llf 
653 17 2f 
479 14 4^ 
797 16 lOi 
641 17 6f 
937.19 5} 
876 19 4i 
98a 18 7i 
685 II 9i 
568 11 6i 
639 9 10} 
784 7 11} 
479 6 11} 



70 

i979 17 

899 11 

888 19 

431 14 

658 15 
727 18 
473 17 

659 16 
847 19 
798 14 
777 17 
683 It 
Alb 13 
578 15 
967 11 



'4 

10* 
101 

11} 

6} 

n 

10} 
71 
9} 






11 
£987 19 Of 
365 17 10} 
875 18 10} 
649 15 9} 
768 16 7 
867 )6 10} 

978 17 11. 
853 17 11{ 
987 19 9 
649 14 6} 
946 15 4 
87^ 19 8} 

979 17 11} 
987 15 11} 
879 12 10} 



OOUTOQIP jLjfJ>m09* 



53 



72 
0^ QtB. 

327 3 



49 

16 

278 

93 



2 
8 

1 



121 


78 


KL 

1 


42 


a 


3 


86 


2 


1 


13 


3 


2 


25 


1 


3 



723 

876 

27 

18 

33 



78. 



7 
3 
6 







74 






Vli^ 


Fdt. 


Tcta. 


Ft. 


In. 


13 


6 


29 


2 


2 


45 


7 


206 


1 


9 


61 


3 


67 





3 


4 


5 


123 


? 


10 


73 


4 


19 


1 


7 



77 
Polei. &Tda. & Ft a In. 

13 22 8 74 



4 
5 
2 

26 



19 
28 
14 
16 



7 
6 
1 
5 



28 
79 
11 
83 



Aet. 
27 


t 


7^ 

PoL 

19 


Tdai 

13 


76 


1 


22 


28 


19 





17 


23 


56 


2 


89 


21 


73 


8 


a 


19 



78 
CYd* CFt C.In. 

27 17 864 



13 


13 


333 


34 


10 


92 


43 


19 


248 


36 


25 


17 



Biit 

73 

798 
564 
349 
523 



79 

flu. Q$L 



3 
2 
1 
3 




1 

I 
1 




COMPOUND SUBTRACTION. 



^75 18 ^ 
39 10 1 



Ul 9 lOi 
43 2 10 




.f80 18 
47 9 


4 
6 


18 

^41 17 

16 16 


4| 
7f 



17 
£201 18 6 
171 7 9 

21 
^£709 3 5 
479 18 10 



25 




£16 7 


4 


9 13 


81 



£41 17 4 
39 10 2 



4^17 10 
12 7 



5 


10 
£90 14 
51 12 


T 

9 


14 

£27 18 

18 17 


7} 


18 
£74 13 
18 11 


7i 
9t 


22 
£603 5 
503 15 


8 

7 


26 

£83 9 

75 14 


7 
01 



8 

£67 12 11| 
50 4 



£47 15 
44 U 3 



■^<ri- 



11 

£15 15 
T 10 







15 
£66 13 7| 
57 6 10^ 

19 
£73 14 3| 
37 9 9l 



£806 4 7 
706 17 11 



£72 11 7i 
14 5 0^ 



27 
£60 11 
30 



17 3 I 



B^^^WR 



8 




£66 16 


3 


49 7 


10 


12 




£80 9 





T 4 


n 


16 




£12 17 


8 


9 7 


10 


20 




£17 J 5 


4i 


9 10 


7} 


24 




£9 11 


41 


1 16 

• 


6J 


28 




£54 9 


7 


44 12 


6J 



66 



OOHPOUMO BUBTRlCTtOir. 



89 




80 




£65 13 


9 


£71 10 


4i 


14 18 


8i 


45 M 


2 



88 
£216 14 11 
149 16 7} 


87 

£290 11 

178 19 


9f 


41 
£79 11 lU 
18 9 lU 


45 

£400 10 
99 U 


OJ 


£647 
297 


49 

1 
13 


9J 
6 


£49 
32 


68 
11 
11 


7 
104 


£99 
79 


67 
3 
6 


9 



84 




£81 4 


7 


8 8 


lOJ 


83 




£78 5 


51 


59 19 10} 


42 




£53 13 


n 


38 18 


7i 


46 




£317 10 


4! 


217 5 


5i 


60 




£145 11 


^ 


90 10 


9* 


64 




£57 15 


7J 


49 16 


8 


68 




£43 9 


10 


17 9 


"1 



81 
£147 11 7i 
69 15 9i 



86 
£615 15 
279 16 


7i 
10 


89 
£7 15 
19 


7 

8 


43 
£61 11 
29 15 


2i 
7i 


47 
£607 8 
376 9 


llf 

1 


61 
£60 
24 7 


7 
4i 


66 

£501 10 
417 11 


3 


69 
£87 6 
78 11 


8| 



£164 7 
75 14 



8 



86 
£70 12 
40 19 


8 


40 
£861 12 
296 11 


7 


44 

£300 13 
71 15 


4* 
6 


48 
£67 13 
48 7 


6i 
10{ 


62 
£351 13 
260 12 


8f 


66 

£71 1 
37 3 


9i 


60 
£70 13 

49 18 


7 





61 






68 






68 






64 




66 


TdiL 


Ft 


In. 


FoL 


Tdk 


«. 


For. 


To. 


YdM. 


TdB. 


On. 


m. 


0.Td&&Ft.&lD. 


24 


2 


7 


27 


3 


1 


7 


20 


4 


27 


3 


2 


29 6 67 


13 


1 


8 


13 


3J 


2 


4 


36 


4 


19 


2 


3 


16 8 125 



66 67 68 

875 cwt. 3 qr. 18 lb. I 2193 cwt. 1 qr. 13 lb. I 7896 cwt. 2 qr. 24 lb. 
140 — 2 — 9 — 178 — 2 — 20 — 8769 — 3 — 19 — 



OOUPOXJiro SUBTRACITIOK. 



67 



69 70 n 

759 cwt. 1 qr. 21 lb. I 2005 cwt. 1 qr.22 lb. I 3040 cwt. 2 qr. 13 lb. 
372 — 1 — 25 — 1007 — 1 — 27 — 2050 — 8 — 19 — 



72 78 74 

73 qr. 11 lb. 9 oz. I 813 qr. 12 lb. 13 oz. I 60 qr. ^4 lb. 10 oz. 
59 — 23 — 6 — 219 — 17 — 14 — 29 — 11 — 12 — 



COMPOUND MULTIPLICATION. 



l.£12 
2. 15 



3. 
4. 
5. 
6. 
7. 
8. 



34 

4M 

73 
37 



2 
3 
6 

4 
7 
9 



18 13 
27 15 



0X5 
0X6 
0X6 
0X6 
-0X7 
0X7 
0X5 
0X6 



9. £29 17 X 

10. 34 19 OX 

11. 38 11 OX 

12. 41 19 OX 

13. 71 11 4 X 

14. 66 10 6 X 

15. 84 12 8 X 

16. 57 13 5X8 



4 
3 
5 
6 
8 
2 
2 



17. £75 14 

18. 98 15 

19. 345 5 

20. 456 15 

21. 564 6 

22. 567 16 

23. 576 7 

24. 675 17 



7X4 
9X4 
9X7 
X 7 
X8 
X8 
X9 
X9 



3 
8 
4 
11 
1 



25. £15 

26. 365 

27. 473 

28. 567 

29. 639 

30. 741 

31. 97 

32. 65 



18 5}X3 
13 7iX3 

16 9fX3 
11 liiX4 

9 8iX4 
8 2fX4 

17 9|X2 
15 ll|x5 



33. £87 

34. 69 

35. 96 

36. 96 

37. 67 

38. 76 

39. 61 

40. 57 



18 101X2 
17 11: X5 

14 11] X2 
13 lliXS 

9 lli X6 

11 3jx6 

8 lOi X6 

15 6|X7 



41. £75 

42. 97 

43. 89 

44. 98 

45. 355 

46. 537 

47. 375 

48. 648 



4 11} X7 

18 4, X7 

19 61X8 
18 7i X8 
17 8}x8 
16 9ix9 
15 10}X9 
14 lljx9 



49. £47 10 

50. 53 11 

51. 65 17 

52. 358 18 

53. 647 12 

54. 752 16 

55. 68 17 

56. 87 16 



10 xio 

11 XIO 
9JX10 
8i XIO 
7-:XlO 

ll|xlO 

3 Xl2 

4 Xl2 



57. £78 

58. 65 

59. 39 

60. 47 

61. 35 

62. 73 

63. 86 

64. 59 



19 51X12 

3 6}X12 

15 7fxl2 

8 8fxl2 

19 8}xll 

17 6ixll 

11 llXxll 

19 2|xll 



65. £24 

66. 18 

67. 37 

68. 91 

69. 64 

70. 58 

71. 74 

72. 62 



13 lOJXU 

15 7jxll 
19 6|xll 
11 llixl2 
18 7ixll 
13 10}X12 

16 9fxll 
15 ]lixl2 



58 



COMPODKP |IUU7¥VCA:|I0|L 



73.£3 

74. 5 

75. 4 

76. 6 

77. 1 

78. 7 

79. 2 
60. 8 
81. 9 
82.10 

83. 9 

84. 7 

85. 5 

86. 3 

87. 4 

88. 6 

89. 8 
90.10 
91. U 

92. 9 

93. 9 
94.13 
95.13 
96. 9 
97,13 



5 

9 

9 

11 



? X2X10 
9 X2xl2 
8 X2X T 
10 x2xll 
U X3X10 
8 X3X12 
X3X 6 
X3x 6 
X3X 7 
x9X 3 
6jx3xll 
6JX4X10 
7|X4X12 
10jx4X 4 
9|x4x 6 
9 Il}x4x 7 
7 lUx8x 4 
X4xll 
X5xl0 
X5xl2 
x5x- 5 
x5x 6 
x5x 7 
x5x 8 
x6x 9 



3 

4 

5 

6 

11 

17 

8 

9 

7 

6 

11 

U 

11 

7 

9 




9l£7l 

99. 89 

100. 42 

tOl. 36 

102. 81 

103. 72 

104. 27 

105. 34 

106. 45 

107. 56 

108. 23 

109. 32 

110. 45 

111. 54 

112. 56 

113. 65 

114. 67 

115. 76 

116. 78 

117. 87 

118. 91 

119. 9'5 

120. 98 

121. 99 

122. 99 



12 

3 

13 

4 



10 lliX20| 

Q 10^x30 

IQ 91x40 

2 5tx50 

6^x60 

78 X 15 

8f X 16 

9ixl8 

14 10^x24 

5 lUx36 

15 2}x48 

6 3^x60 

16 41x72 

7 5f X 14 
6|x21 
7} X 22 
8^x27 
9!x28 
9ix32 

10 11}X83 

11 2fx42 
S|x44 
4}x45 
55x49 
61x54 



17 
8 

18 
9 

19 



12 
13 
14 
15 



123.£18 16 


4iX 55 


124, 


20 17 


8ix 6$ 
8}x H 


125. 


19 18 


126. 


2.> 19 


6fx 64 


127. 


21 16 


7jx 70 


128. 


29 17 


71 X ao 


129. 


81 18 


7JX 90 


130. 


87 19 


5^x100 


131. 


48 18 


5f xllO 


132. 


47 19 


6|x 72 


183. 


45 11 lOix 77 


134. 


48.17 


9fx 81 


135. 


49 2 


8ix 84 


136. 


50 4 


Hx 96 


137. 


54 12 


6i X 108 


138. 


58 14 


5} X 120 


139. 


59 6 


4|x 88 


140. 


60 5 


Six 99 


X41. 


67 16 


2^x110 


142. 


68 15 


12x121 


143. 


69 7 


91x121 


144. 


77 6 


8)xl3a 


145. 


75 17 


7i X 132 


146. 


78 16 


6| X 121 


147. 


89 9 


Six 144 



1 * 't M 



Let 10 be one of the factoia, and add or subtract mm aa the case 

mi^y require. 



148, 


il 18. 


X3l 


349. 


11 6 


9fx41 


150. 


19 2 


10fx51 


151. 


37 12 


9^x61 


152. 


8 12 


x29 



153.£10 8 ll)xd9 

154. 7 2 U xl9 

155. 57 19 7 x59 

156. 18 3 111 X 71 

157. 59 14 11 x69 



158. £65 

159. 29 

160. 549 

161. 71 

162. 43 



12 
13 
2 
18 
17 



7 X 79 
7ix 9i 
6 X 89 
IfxlOl 
5 xlll 



»■* ^" 



Add or tubtract U90 as the case ma^r reqitfa^. 



163. £12 4 lOixSS 

164. 40 4 8ix52 

165. 52 5 9|x62 

166. 55 13 8 X58 



I67.£d8 17 10 X 68 

168. 67 11 8 X 82 

169. 68 12 9 X 78 

170. 74 10 11|xl02 



171.£945 7 6X 

172. 5 IS 8x212 

173. 12 11 7X118 

174. 19 4 11 X 118 



QQMFOQXQ MS^l^aiSaAJ^M, 



59 



tiet 1%\» one pf tho^ faetors, and add or sabtraet aa tho oaae may 

require. 
181.£873 8 4 X 95 
10 
16 
15 
1 
16 



175. £23 11 

176. S4 13 

177. 56 12 

178. 67 17 

179. 6& 15 
180.954 9 



6x23 
8x87 

nx73 

3x85 
6x83 
3x97 



182. 
183. 
184. 
185. 
186. 



431 
39 
10 
17 
53 



8i X 107 

2 Xl09 

6 X 34 

llfx 46 

4Jx 74 



187.£736 

188. 837 

189. 

190. 

191. 

19^. 



5 7 

T 3 

61 18 11 

673 7 8 

783 6 1 



X 
X 
X 
X 



86 
94 
75 
87 



Xll7 



87 6 llfx 106 



193.;e47 17 9 X 117 

194. 12 10 llfx 43 

195. 41 14 6ix 53 


196.4783 6 1 X 93 

197. 7812 2JX103 

198. 51 11 6 X 57 


199.J^a 15 ^ X 67 

200, 75 a 4f Xl04 

201. 63 16 10 X 76 


202.X7 18 6 X 100 

203. 3 7 11x1000 

204. 2 15 9X 2QQ 


205.£9 16 lOJ X 2000 

206. 6 19 7i X 300 

207. 5 17 7|x3000 


208.£6 16 Six 400 
209. 7 15 7fX4000 
2^0. 8 14 lOfX 500 



211.X761 4 10|X170 
?12. 757 18 llfx 108 

213. 649 8 lliX)80 

214. 34 18 9|X232 
^15. 43 la 81X223 



216.£54 16 7|X334 

217. 46 14 6JX343 

218. 56 17 5iX453 

219. 65 15 4JX430 

220. 6d 13 7^X556 



221.£45U 9}X565 

222. 431410fX654 

223. 5-n3 6fX564 
?a4. 46 7 1UX456 
^5. 47 9 10ix576 



Multiply 

226. 
227. 
228. 
229. 
23d. 
231. 
23i 
233. 
234. 
235. 
236. 
237. 
238. 
239. 
240. 
^1. 
242. 
US. 
d44 

245. 



A. by the. number of days from 

A. B. 

^68 n 6 X October 1st 

16 18 lUxDecember 15th 
19 10 llfx March 1st 
34 IX 10 X July 3l8t 
73 12 $ X September 30th 
39 18 $ xNovember 16th 
38 15 5 xNovember 2l8t 
15 U 9iX March 11th. 

17 12 lOfX January 17th 
23 15 8JX October 29th 
34 14 6fX August 13th 
54 16 7f XJune 19th 

78 U 5iXJune 10th 
69 14 7|xJune 10th 

79 19 lOf xJuIy 14th 
87 17 9 X July 14th 
68 13 5fXMay7th 
57 1» 4iXMay7th 
61 19 11 XAugust 12th 
90 11 91 X August 12th 



6. to C, including C. 

C. 
to December 15th. 
to March 1st, 
to July 31st. 
to September 30th, 
to December dlst. 
to March 2d. 
to June 11th. 
to May 3d. 
to March 17th. 
to December 25th. 
to November 4th. 
to September 9th. 
to December 9th. 
to Novomber 18th. 
to January 15th. 
to February Ist. 
to Septeml>er 29th. 
to Decemb^ 13th. 
to March 16th. 
to April 19th» 



60 



OOXFOUND MULTIPLICATION. 



Multiply A. first by the days from B. to B. and then by the days 
from 0. to G. and add their results together. 

B. B. C. C. 

7 X July 27 to Oct. 30, then by May 25 to July 31. 
1 X Aug. 27 to Dec. 1, then by Jan. 11 to Mar. 28. 
5 X Mar. 7 to May 10, then by June 17 to Aug. 31. 

8 X Sep. 18 to Dec. 4, then by Feb. 15 to May 5. 
8} X Oct. 21 to Jan. 18, then by May 27 to Aug. 31. 
9| xDec. 24 to Mar. 23, then by Nov. 13 to Jan. 31. 

lOf X April 15 to July 2, then by July 1 1 to Sept. 7. 
ll| xKoY. 19 to Feb. 15, then by Feb. 15 to June 1. 





A. 


246. 


£26 13 


247. 


75 8 


248. 


39 11 


249. 


27 9 


250. 


65 18 


251. 


76 17 


252. 


67 19 


253. 


78 14 



COMPOUl^D DIVISION. 



1. 


£38^4 


2. 


29•^3 


3. 


47-^5 


4. 


23-1-4 


6. 


31-5-3 


6. 


64-^5 



7. £13 ^-^5 

8. 15 8-r6 

9. 84 54-4 

10. 46 4-^3 

11. 73 7-^5 
13. 87 9-5-6 



13. £18 13-^5 

14. 27 16 -r 4 

15. 29 17.^6 

16. 34 19-s-d 

17. 88 11-5-7 

18. 41 19-5-7 



19. £71 11 4-5-8 

30. 56 10 6-5-3 

31. 84 13 8-5-3 

33. 57 18 5•^9 
83. 75 14 7.^7 

34. 98 15 9^0 



85. £15 
30. 536 
37. 473 
28. 667 
39. 639 

80. 741 

81. 97 
83. 65 



18 6} 
13 7} 

16 9( 
11 11} 

9 8| 
8 ^ 

17 9f 
15 11} 



8 
3 
3 
4 
4 
4 
3 
5 



33. £87 

34. 69 
36. 96 

36. 96 

37. 67 

38. 76 

39. 61 

40. 57 



18 lOf 
17 11 J 

14 11} 
13 llf 

9 in 

11 3J 
8 lOf 

15 62 



3 
5 
3 
5 
6 
6 
7 
8 



41. £75 4 11} -5-8 

43. 97 18 4}-^8 

43. 89 19 6f-^4 

44. 3 17 11|•^5 

45. 5 10 10} -7 

46. 5 16 8|-^6 

47. 7 15 11} -5-8 

48. 1 U 91-5-3 



49. £47 

50. 8 

51. 65 
58. 348 

53. 3 

54. 753 

65. 68 

66. 87 



10 10} 

9 11} 

17 9} 

15 ei 

19 7} 

15 11} 
17 3 

16 4 



3 
4 
5 
6 
8 
10 
10 



67. £6 

.68. 11 

69. 96 

60. 98 

61. 35 
63. 73 

63. 86 

64. 69 



19 10 .M3 
14 5 -5-13 
14 llf ^10 
13 11} -5- 18 
19 8}-5- 8 
17 6} -5- 10 
11 11}4-18 
19 2}^- 8 



65. £4 13 

66. 18 15 

67. 37 19 

68. 91 11 

69. 64 18 

70. 56 13 
7 19 



10} 
7} 
«f 

Hi 

10} 

llf 

78. 63 15 11} -5- 



71. 



10 

13 
7 


11 

8 

18 



COUFOVSD DlTlSimi: 
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73. £71 10 

74. 89 

75. 42 10 

76. 136 2 
77. 
78. 

27 18 

34 4 



81 12 
72 3 



79. 
8a 
81. 
82. 
88. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
98. 
91. 
95. 
9& 



45 14 
56 5 
38 15 
82 6 
45 16 

54 7 

66 17 

55 8 

67 18 
76 9 
78 19 
87 10 
91 11 
95 12 

98 13 

99 14 



ll^■^20 

10i-^30 

9}-^40 

5^-^50 

6^-^60 

7i-M5 

8f-^16 

Of 4-18 

10^■^24 

llJ-^36 

2i-r48 

8^-7-60 

41-^72 

5}-hl4 

6} -5- 21 

7J^22 

84-^27 

91-5-28 

10^-^82 

lli-r33 

2f-r42 

Si-^44 
4^-^45 
5i-r49 



97.^99 15 6i 

98. 20 17 8^ 

99. 19 18 8| 
100; 25 19 6f 

101. 21 16 7i 

102. 29 17 7i 
108. 9 18 5 • 

104. 10 17 9 

105. 6. 13 11 

106. 7 15 4^ 

107. 81 18 7i 

108. 87 19 5f 

109. 18 16 4i 

110. 48 17 9{ 

111. 49 2 8f 

112. 50 4 7f 

113. 54 12 6| 

114. 58 14 5$ 

115. 59 6 4f 

116. 60 5 3 

117. 67 16 2 

118. 77 6 8i 

119. 78 16 6f 

120. 89 9 5£ 



54 

55 

63 

64 

66 

70 

80 

90 

110 

72 

77 

81 

84 

96 

108 

120 

88 

99 

110 

121 

121 

132 

144 

144 



121. 
122. 


Of £376 16s 8d find 

The 3rd. 123* The 6th. 125. The 9thv 
The 4th. 124. The 8th. 126. llie 10th 


127. The 7th. 
. 128. The 12th. 


129. 
130. 
131. 
132. 


i of £72 10 & 
f of 47 17 9 
i of 66 15 8 
i of 65 6 Hi 


133. £88 18 7xtV 

134. 5 7 llxA 
136. 3 19 4x * 
136. 1 19 11 X 1 


\ 137. f of £369 

138. 1 of 675 

139. x^ of 483 

140. * of 834 



Fractions which, like the following, are less than one, hy an aliquot 
or exact part of one, may be more easily found thus : — 

Divide the sum of money by the aliquot part, and subtract the 

quotient from the dividend. 



141. £9 5 6x1 

142. 10 15 4xf 

143. 7 6 7x^ 

144. 8 11 Oxf 



145. £9 10 

146. 11 11 



Oxf 
Ox} 
lOx* 



14t). 11 li ux ^ 

147. 59 110x4 

148. 69 a3 6 X A 



149. H of £47 18 4 

150. J of 97 17 
161. I of 16 10 
152. if of nil 7 
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<|0H{OtntD iAtlfittOHTk 



153. 


£3977 4-31 


154. 


9658 4-28 


155. 


6783 +29 


156. 


9817 -f43 


157. 


645 12 4-88 


158. 


654 13 . -S-89 


159. 


721 14 4-52 


160. 


483 15 -^47 


161. 


75 9 6 -♦■48 


162. 


64 10 5 4-63 


163. 


37 11 9 4-68 


164. 


48 13 10 4-59 


165. 


67 8 10 4-74 


166. 


49 10 7 4^67 


167. 


51 17 11 4-68 


168. 


28 18 3 4-83 


169. 


93 1 lli4-79 



ItO. £ib it 



171. 


9t i 


172. 


98 12 


17&. 


99 8 


174. 


67 13 


175. 


45 4 


176. 


83 14 



177. 754 IS 

178. 865 15 

179. 976 17 

180. 687 19 

181. 898 18 

182. 799 16 

183. 897 14 

184. 688 12 

185. 564 11 



10i4- 95 
9|4- 55 
8i4- 66 
7*4- 4$ 
614- 75 
5|4- 35 
414- 85 
4-312 
4-337 
4-281 
4-296 
4-425 
4-379 
4-546 
4-487 
4-182 



186. J&37865 

187. 3756 



188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 



43541 
61672 
76153 
86374 
78765 
65445 
79830 
93875 



196. 468257 

197. 913982 

198. 176534 

199. 918273 

200. 646946 



0- 



7 

17 6 

8 5 

18 8 

9 11 

19 3 
9 10 

19 2 



13 

19 

6 

18 



647 

676 

738 

693 

829 

797 

945 

869 

879 

889 

3348 

2871 

4543 

3917 

-5654 



201. JE813579 2 

202. 648137 15 

203. 375719 7 

204. 753286 14 

205. 468236 17 

206. 301978 13 

207. 666882 9 

208. 396255 15 

209. 376280 8 

210. 801923 18 

211. 751727 2 

212. 710442 15 

213. 816714 8 

214. 882994 16 
815. 467677 17 



04^4796 
04-6397 
0-^6871 
04-7483 
04-6798 
04-6978 
04-8197 
04-7938 
04-7866 
04-7798 
04-9476 
04-8935 
04-8867 
04-8794 
04-8799 



216. 


je7193 16 44- 24-100 


217. 


6618 18 94- 44-100 


218. 


6772 9 114- 84-100 


219. 


8563 19 24-104-100 


220. 


8761 13 14- 3-4-100 


221. 


7316 14 2-5- 64-100 



222.^6793 16 4 4- 94-100 

223. 6836 18 5 4-124-100 

224. 794 16 7}4- 54-100 

225. 849 11 1 4 84-100 

226. 298 13 7 4-124-100 

227. 475 17 10 ^ 8^100 
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828. 
829. 
230. 
831. 
832. 
833. 
834. 
835. 



^£9687 
9798 
65373 
357928 
449873 
571785 
678691 
700813 



836. 9568721 

237. 9774430 

238. 19653788 



15 8| 
19 4i 
13 3i 

11 8 

12 6 
8 8} 

16 10 
15 6 

17 8 
19 11 
10 9 



7100 

7300 

7300 

7300 

7300 

73000 

73000 

73000 

73000 

73000 

73000 



839.^5319643 8 9-!- 73080 

240. 96488376 15 6-£- 

841. 82649135 7 4-!- 

242. 95276341 18 4-5- 

243. 43672598 1 4^ 

244. 37264815 19 3 -h 

2J5. 47674311 8 b-h 

848. 92764853 8 1-^ 

847. 46382269 5-^ 

248. 91773364 15 9^ 

249. 54637281 19 2^ 



VjO. 47 cwt 3 qre. 17 Ib8.•^ 5 



251. 67 

252. 92 

253. 376 

254. 671 

255. 756 



2 — 87 — -5- 8 

1 ^ 23 — -!.ll 

2 — 18 — -&.53 

3 — 21 — -5-49 
1 -. 26 — -^68 



856. 79 mi. 7 fur. 202 yds-s- 6 

257. 348 — 3 — 119 — -^57 

258. 45 a& 3 ra. 37 poles '^43 



259. 57 ac. 1 ro. 39 pols. 

260. 715 deg. 39 m. £0 sec. 

261. 472 — 40 — 49 — 

262. 271 qrs. 5 bus. 1 pk. 

263. 376 — 6 — 3 — 

264. 763cwt.lqr. 18 lbs. 

265. 687 — 2 — 25 — 

266. 872 — 3 — 22 — 

267. 897 — 8 — 27 — 



263. 637198315 sh.* -^ 5438 

869. -8-76834 

270. -5-88571 

271. 57398256 pen. •^7C9 



272. 
273. 
274. 
275. 
276. 
277. 



-^ 58719 

.5-64729 

-r 79245 

729683078 far. -^ 392 

-5-675 

+8319 



278. 729683078 farth. 

279. — 

280. 

281. 

282. 73611982 lbs. ay. 

283. 

284. 

285. 607580097 lbs. av. 

286. 

287, 



79 

11 

85 

47 

74 

239 

476 

633 

773 



7826 

6919 

7345 

9187 

76 

374 

492 

6573 

7729 

6677 



MtJLnPLICATION WITH A FRACTION. 



l.£434 3 4JX-fr 

2. 543 13 6|x 1 

3. 345 4 6|x f 



4. £56 14 TiX 9 1 
5.576 5 8|xl8i»T 
6.08715 9|xl7A 



7.£792 610ix42»^ 

8. 789161l|x5,V 

9. 987 71l|x6i^ 



10. U7 15 9|x3i 

11. 65 17 l4x4i 

12. 79 18 ll|x2i 



13. £74 18 lOJx Jtt 

14. 56 17 114x11tV 

15. 97 15 9|x 9 J 



^Reduce the result of this and the following accounts to their 

highest denomination. 
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UULTIPUGATIOH WITH A FBACTION. 



16. Je375 13 4fxl2^ 

17. 497 17 llJxlO:,', 

18. 569 19 7|x 9 J 



19. Je375 13 4ix3j 

20. 669 18 7|x4| 

21. 477 9 101x2* 



22. £n9 17 liix 7H 

23. 873 8 4|x11tV 

24. 897 19 ll|x 9i 



25. £479 16 9Jx23* 

26. 587 17 9}x26| 
^7. 678 18 8|x28H 



BILLS OF PAECEL8. 

FOBSf. 

Edinburgh, 2lBt Sept., 1862. 
JouN Thoupbon, Esq. 

Bought of Fdilat & Co. 

12 yards black silk, at 4s 6d a yard, . . . £2 14 



15 yards black satin, at lOs 6d a yard, 
25 yards linen, at 2s IJd a yard, 
30 yards cotton cloth, at 9|d a yard, 

Amount, 



7 17 
2 13 
t 4 



6 
4| 



£14 9 



Find the amount of the following Bills of Parcels. 



1.20 yards at £2 

24 3 

30 4 



36.. 



5 9i£ 

6 7 

7 8J 



3 8 lU 



2. 40 yards at £3 11 3} £ 

48 4 12 5 

60 4 11 7 

60 6 13 9i - 

£ 



8.70yard8at£6 9 7 £ 
72 ...... 6 8 8J 

80 2 11 9i 

84 1 11 10 - 

£ 



4. 90 yards at £5 3 6) £ 

96 7 13 5| 

100 4 2 4} 

108 6 12 8i - 

£ 



BILLS OF PABOELB. 



65 




5. 18 yards at £9 4 

81 8 U 

21 8 

72 7 



6. 33 yards at £6 16 7^ £ 

44 8 14 7i 

65 10 13 7f 

66 12 12 7} - 

£ 



7. 28 yards at £0 18 7} £ 

32 19 111 

42 16 9} 

46 17 8i - 

£ 



8. 64 yards at £0 17 2| £ 

63 18 m 

49 19 

64 19 7J. 

£ 



9. 72 yards at £2 11 11} £ 

81 7 17 10| 

88 4 18 9i 

99 11 12 9| . 

£ 



10. 13 yards at £3 12 7| £ 

17 13 13 8i 

19 7 14 6} 

31 26 15 9} - 

£ 



11. 29 yards at £7 18 10| £ 

26 9 14 11} 

34 11 16 9i 

37 12 16 d| - 

£ 



12. 41 yds. at £11 11 11| 

26 17 17 lOJ 

38 29 18 9: 

43 73 16 7j 



13. 61 yards at £9 14 11} £ 

71 7 6 7* 

91 8 19 lOj 

62 11 7 9i - 

£ 



14. 62 yards at £9 13 7} £ 

69 11 15 8} 

58 9 18 ll| 

66 12 9 8} - 

£ 



15. 100 yds. at £9 16 10} £ 

100 8 13 of 

99 23 17 10 

98 47 19 7] 



16. 76 yds. at £35 15 7i £ 

86 64 12 lU 

94 61 17 2f 

96 46 16 9} - 

£ 



17. 57 yds. at £49 13 81 

67 67 16 7| 

89 67 16 9] 

97 ..... 79 18 IV 



18. 76 yds. at ^£18 16 9) £ 

86 19 17 Si 

87 29 19 10} 

97 73 18 11} - 

£ 



S 



m 



^^xA cfp TMmh. 



19. 81 yards kt J^i B 6 IE 
52 ...... 3 11 7 

29 ...... 5 2 9 

«1 6 11 7 - 

£ 



20. d9 tobs at iE13 14 1 ^ 

58 3 17 11 

62 ...... 4 11 9 

42 w... i6 17 10 ^ 

£ 



21.82;yBr<£B«tii^0 15 4| £ 

47 16 11 

85 ...... 17 9* 

102 18 8} ^. 

£ 



22.d5ya^dil>atib3 17 1 t 
73 ..^ .. 4 9 9) 

86 5 11 « 

94 6 13 6} 

£ 



d 



23. 91 yards at £0 17 lol £ 

9S » 1 11 '9* 

87 6 7 11} 

94% 3 18 8| *- 

£ 



24.48 tons kt £6 US 9} £ 

103 11 15 iij 

67..... 262] 

67 7 17 V^ 

£ 



26. 100 yds. at il 13 9i £ 

200 2 17 11 

150 3 6 9 

270 1 11 8} - 

£ 



26. 107 toni^ at £5 1? ^9j 

180 6 11 10 

334 9 19 1 

B43 11 11 9 



COMPOUND ADDITION AND SUBTRACTION. 

1. Paid my grocer fbr tea £l 159, for ^o^tre 17s 9d, for sti^ 
6s 10}d, and for a ham-, 13s 4d. How much did I pay farm in all ? 

2. The latitude of the Cape of Good Hope fe SS"" 56' 15" south, 
and that of Gibraltar, ZQ" 6' 30" north; what is their difference of 
latitude? 

3. A merchant on Monday bought 'gofbds to the amotknt ^ 
£576 15s 6d, on Wednesday to the amount of £47 78 6d, on 
Friday, £79 19s l)d, and on Saturday, £111 17s 7}d ; what is the 
amount of the four days' purchases? 

4. I bouffht a book for 14s 3d and gave £1 to pay for it ; how 
much shouTd be returned to me ? 
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5. A person's weekly income is £3 158 6d, and he spends, en an 
average, k2 Os &}d ; how much does he saye weekly ? 

6. A merchant bought goods at £50 168 6d, and sold them for 
£63 Is 9id ; how much did he gain by the sale ? 

7. A tnerohatit bought wheat for £7090 15b 6id, which, having 
receiyed damage, he sold for £6009 186 ll}d; what was his loss? 

9. The amount of a merchant's losses was £701 15s 9id, and 
that of his gains £2015 7s 9d ; wha;t was his nett gain ? 

9. What sum added to £89 16$ ll}d will make it £200? 

To. Paid £2060 i5s for a Airnished house, the famiture of which 
was yalued at £690 18s 6d; how much was the house worth? 

11. The weight of a crown is 18 dwt. 4^\ grains, and that of a 
shilling 3 dwt. 15-^^ grains ; how much is the crown heavier tiian 
the shilling? 

12. From the sum of £213 17s 6d and £97 lis 9d, imbtraot the 
sum of £293 Is 9}d -^ 17s ll^d, and £3 15s Hid. 

13. From the sum of £79 l8s 4}d -f £629 13s lid ^^ 
£75 16b lid, subtract the sum of £41 17s lid + £315 Ids 9d + 
^75 198 lid. 

14. The longitude of Madras is 80^ 16' east, and that of Cape 
Town 18^ 28' east ; what is their difference of longitude? 

15. Paid out of £8000 15s 6d the following sumft, vis.: 
£230 10s 6d, £179 19s 4id, £304 17s Sfd, and £96 19s 2id; how 
much is left over ? 

16. Borrowed, at three different times, £71 15s, £98 lOs 6d, and * 
£530 lis 6d, and have paid back £17 178, £90 lOs, £15 178 9d, and 
£368 19s ; how muoh is still due? 

17. From 1000 tons subtract the sum of 25 tons 12 cWt. 3 qrs. 
tl lbs., 43 tons 11 cwt. 8 qrs. 20 lbs., 91 tons 1 cwt. 1 qr. 27 lbs., 
10 tons 10 ewt. 24 lbs., 7 tond 17 owt. 3 qrs., 98 tons 16 cwt. 3 
qrs. 25 lbs. 

18. A gentleman purchased three estates. The first consisted 
of 309 acres 3 roods 89 poles 20 yards, the second of 436 acres 1 
tood 19 poles 30 yards, and the third was equal to a square mile. 
From the second estate he sold 159 acres 36 poles 15} yards; what 
Is the extent of his property? 

19. A merchant has £4006 Hs 9}d in goods, £250 10s 6}d in 
cash, £49 16s 4d in debts due to him, and £496 18s lOd in bills 
receivable. He owes to A. £50 10s 6d, and to G. £14 15s 6d, and 
bis bills payable amount to £790 186 8d ; what is his nett estate ? 
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1. Find the price of 18 lbs. Bengal indigo, at£0 7 11| per lb. 

2 25 lbs. Madras indigo, at 5 8} — 

3 35 lbs. cochineal, at 6 6^ — 

4. 100 lbs. safflower, at 2 6} — 

100 lbs. annato, at 2 3^ — 

6 50 lbs. cudbear, at 1 4} — 

7 ^ 70 cwt. archill, at 4 4 8}percwt. 

8 200 cwt. turmeric, at 5 2 8^ — 

9 105 cwt. fustic, at 1 2 8^ — 

10 160 cwt. logwood, at 16 IJ — 

11. How much will 3s 6}d a day amount to in 35 days ? 

12. How much will a man*8 wages amount to in 48 days, at 4s 

8id a day ? 

13. How much will 15s 62d a day amount to during the month 
of January ? 

14. If £12 8s 9^ be the wages of certain workmen for a day. 
what will their wages amount to in the month of December ? 

15. What would a man*s wages amount to from the Ist of 
March to the 15th of May (including both days), at 48 9}d a day ? 

16. What would the wages of 10 men amount to from August 
2 Ist to the end of November (including the last day), at £2 7s 62d 
a day? 

17. What would the wages ot 15 men amount to from 7th Feb- 
ruary (leap year}, to 24th June, both days included, at 3s Hd a 
day each ? 

18. If It tradesman receives 3s 2}d a day for the first three 
months of the year, 3s. 8id for the next three months, and 4s l|d 
for the remainder of the year, how much is his annual income? 

19. If a railway contractor pays his men J970 15s 6id a day, 
how much will he pay them from l^t March to the end of June, in- 
cluding both days ? 

20. Calculate the duty on 99 cwt. Bussian tallow, at 3s 2{d per 
cwt. 

21 64 bushels malt, at 28 7d per bushel. 

22 72 galls, whisky (used in Scotland) 

at 3s 8id per gallon. 

23 81 galls, whisky (sent to England^ 

ot 7s 10{d per gallon. 

24. 45 cwt. soap, at 14s 2^ per cwt. 
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25. Calculate the duty on 99 cwt. hops, at 18s 8)d per cwt. 

26. What is the Talue of f of a ton of Riga hemp, i£36 17 11 pr ton. 

27 f of a ton of Holland flax, 76 10 

28 * 10Joz.ofgold, 3 17 10 per OE. 

29 ISfoz. of platinum, 119 61 

80 36| lbs. of silver, 3 8iperlb. 

31 45f lbs. of nickel, 010 6f 

32 60|cwt.oftin, 4 2 6Jp.cwt. 

33 lOOf bottles of mercury, 4 8 SJprbot. 

34 63^ tons of iron, 710 OJprton. 

35 63} tons of iron, 815111 

36. Find the value of 73| tons of copper, 92 6 8J 

37 73| tons of copper, 90 17 Hi 

38 107yV tons of zinc, 28 6 8f 

39 1 07 .V tons of zinc, 2515 6} 

40 109^ tons of lead, 018 4f 

41 109it tons of lead 017 llf 



COMPOUND DIVISION. 

1. Divide £500 by 34. 

2. Divide £163 10s 6d among 100 persons equally. 

3. If £156 18s 4d be divided equally among 20 men, how much 
will each receive ? 

4. What is the 54th part of £965 15s 8d? 

5. What is the 12th part of £15 18s 8d? 

6. A pound of gold is worth £46 14s 6d ,' what is the value of 
an ounce ? 

7. If a bottle, or 15 lbs. of mercury, cost £4 88 8d how much is 
that per lb. ? 

8. What is the price of a pound of arrow root, if half a hundred- 
weight cost £7 ? 

9. A hundredweight of butter costs 98s, how much is that per 
pound ? 

10. An estate of 7003 acres 3 roods 25 poles was divided into 
ten farms of equal extent, what was the size of each ? 



7<^ Cqtff^MD DXTI«I09, 

11. Ab indiyidva] is in debt to the amount of X127 12s 44; )xow 
XQUQh nmst he p&J weekly to discharge the same in a year ? 

1Z% 42750 ^aa gained on a bnsii^ess in which there are seven 
partners equally concerned ; what is each partner's share of the 
same? 

13. Diyide ecjoally among 225 persons the sum of 4S2p.Q 179 9d 
^£765 138 U|d+^848 lOs ed, and £3004 7s 6}d. 

14. Bought 45. cwt. of sugar for £126, to which I add £7 179 6d 
for pro9^ what must be the selling price oi a cwt. ? 

^\ Divide the difference of £7641 19i» Hd, and £34 17s Wid 
amon^ 125 persons equally. 

16. Find the fifth part of £95 15s lOd, which part multiply by 
2 and by 3 separately. 

17. lind the seventh part of £134 48 6d, which multiply by 4 
and by 8 separately. 

18. Find the ninth part of £3^(1 O9 6d, w^ich multiply by 4 and 
bv 3 and by 2 ^parately. 

19. A. and B. enter into business, of the stock of which A. pays 
for three shares, and B. for two. In a month they gain £123 lOs 
6}d ; how much of this is due to each ? 

20. B. and C. enter into partnership ; their capital is divided into 
seven shares, whereof B. advances 4, and C. 3 ; find, according to 
this proportion, B. and G.*s share of the first half-year's gain, 
which amounted to £340 16s 3d. 



21. CD. and E. join in an adventure by which they ose £786 
13s 6d ; how much of this will each require to pay, according to 
the following proportion, viz. G. ^ shares, D. 3, and E. 4 ? 

22. A company's capital is divided into 2560 shares ; they: nett 
gain the first half-year was £4978 10s. lid, and the next half year 
it amounted to £3554 15s 9d ; what was the yearly dividend to A. 
who held 20 shares, to B. on 15 shares, and to 0. on 17 shares ?. 



EXEBCISBSi 

Intended chiefly to give facility in combining the processes of Ad- 
dition, Subtraction, Multiplication, Division, and Reduction of 
compound quantities. 

1. 15s 4Jd-M7s 9fd+148 llJdX3X4. 

2. 17s 9|d-f £11 Us-f £74 lOs 6idX16. 
8. £4 Is 6d+£2 ^7s 6d-i*£25 194X4». 



»^3W0iW^ 
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4. 49 17ii 94^4340. lOf ^X17 Os lUd ^ $& 
0. £23 9s 6idX45— £27 Is Il}d+£19 l9s. 

6. £46 Is 10d+£33 ias+^7 Is 7dr-19s lldx5•^2. 

7. £86i 3s 7d4-£24 Is 9d+10s— (lis 7d+13s 4d)i-7. 

8. £160 5a+£345 lis 6d+£130^^277 lls-^79. 

9. 29 owt. 3 qr^. 17 lJbg+241 cwt X qr. 16 lbs.— 31 cwt. 27 Ibfiu 

■5-15. 
10. 2644 mi.4'1? mi. 7 fur. 37 po. x(^~265 mi. 14 po.t92i. 
i;. 7201 m^ a ra id p9,-T»l^ aci 2 yo. 27 |>o.x307-64. 



Add together A, B, and C-.Subtiact D— Multiply by £Uand 

Piyide by F, 

A. B. C. D. E. F. 



12. £73 
U. 82 

14. 91 

15. 156 

16. 245 

17. 384 

18. 97 

19. 7 

20. 145 
2L 863 
23. 774 

23. 685 

24. 279 
35. 99 
26. 293 

37. 846 

38. 679 

39. 876 
90. 654 
S%. 349 
82. 976 

33. 856 

34. 473 

85. 779 

86. 678 
37. 3 

19 
57 
94 
67 
818 
69 
64 



88. 
89. 

41. 

S 

44. 



34 IQ 
55 15 
167 11 
236 17 
31 12 
504 13 
660 9 
732 18 
273 6 
158 16 
391 15 
176 17 
89Q 19 
908 16 
705 11^ 
654 14 
436 8 



547 
721 



10 
6 



839 17 

942 1 
765 13 
379 15 
973 8 
351 7 
47^ 18 
981 17 
189 19 
194 18 
887 16 
749 14 

m W 



£98 18 

100 17 

27 13 

;93 10 

15 15 

331 10 

56 18 

536 19 

393 1 

385 10 

877 17 

801 

76 17 

98 15 

809 18 

648 17 

956 8 

468 6, 

956' 9 

793 19 

657 18 

439 10 

799 18 

979 11 

1376 15 

79 12 

69 7 

967 18 

76 17 

49 13 

949 14 

994 16 

894 17 



5 

6 

11 

6 



10 

5 

7 



10 

11 

10 

a 

4 
5 
10 
4 
9 
8 
8 
7 

10 
1 



I 

9 

6 

4 

11 

9 

5 
10 

U 



2 
3 
4 
5 
7 
9 
6 
15 
18 
45 
28 
35 
47 
53 
69 
420 
507 
639 
456 
109 
973 
873 
35 
50 
88 
78 
69 
95 
62 
70i 
80 
72| 



8 

2 

6 

4 

8 

7 

9 

81 

87 

89 

43 

3ia 

576 

047 

C74 

384 

592 

678 

856 

433 

979 

655, 

8,1 

^ 

44 

36 

64 

75 

98 

645. 

568 

766 
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Sabstitate Bednotion for Componnd MaltipUoation and Dmsion — 

First Pari, 

53. 42 1 gal. 8 qts. 3 pts. -S-U 

54. 875 deg. 58 min. 19 seo.-^56 

55. 389 lbs. 11 oz. 15 dwt 4-67 

56. 209 owt. 3 qrs. 11 lbs. -r78 

57. 76 tOD8 19 owt. 13 lbs. 4- 89 



45. £17 10 

46. 56 1 
81 16 
78 19 
49 13 



47. 
48. 
49. 
50. 
51. 
53. 




6 
4 



X 
X 
X 

IJ X 

11} X 

45 yds. 1 qr. 3 nails x889 
70 mi. 7 fur. 115 yds. x 597 
14 ao. 1 ro. 31 po. x689 



87 
43 
65 

78 
97 



58. 789 qrs. .7 bush. 

59. 567 cwt. 8 qrs. 1 lb. 

60. 987 owt 1 qr. 37 lbs. 



-f-34 
4-48 
■^99 







Seo(md Part {hy Seduction). 






61. 


£35 17 


6x334-4 


66. 


£356 18 


6}x 


214 


63. 


3749 18 11X64-3-5 


67. 


9434 13 


3ix 


654- 


63. 


5833 15 


9x754-6 


68. 


15136 11 


3 x 


3104 


64. 


8765 13 10X96-5-7 


69. 


3695 19 


9}X 


4564 


65. 


4846 19 


7x874-8 


70, 


3787 17 10lxW3.f 



57 

84 

345 

176 

318 



Kednce A. and B. to the same denomination* 
Multiply C. by B.* 
fj Divide their piodnct by A. 
Beduce the quotient to its highest name. 



A. 

71. 7 yards 1 quarter 

72. 13 yards 2 quarters 

73. 3 yards 1 quarter 

74. 5 yards 

75. 5 French ells 

76. 3 quarts 1 pint 

77. 1 gallon 

78. 8 quarters 7 bushels 
70. 1 day 15 minutes 

80. 3 miles 3 furlongs 

81. 15 acres 1 rood 

82. 2 acres 

83. 1 acre 

84. 1 pound 5 oz. 10 dwt. 

85. 2 pounds 3 dwt. 



B. 

13 yards 

5 yards 1 quarter 
8 yards 3 nails 

2 English ells 

6 Enfflish ells 

4 gallons 2 quarts 

1 quart 1 gill 

10 qrs. 5 bush. 8 pks. 

2 days 

25 furlongs 15 poles 

25 acres 8 roods 
1 acre 2 poles 
8 roods 10 poles. 

15 ounces 1 dwt. 
1 ounce 2 dwt. 21 gr. 



C. 

25 shillings 

79 — 

88 — 
290 pence 
553 — 
116 — 
102 — 
838 farthings 
916 — 
720 — 
300 — 
760 — 
199 — 
856 — 
820 -- 



* When two numbers are to be multiplied together, the greater 
should ^enerofly be multiplied by the less. Therefore, although C 
is required to be multiplied by B, when B (reduced) is larger than 
C, the pupil will of course multiply B by G, observing, however, 
that the product is always of the same name as C. 
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A. 

86. £15 Us 

87. £7 

88. 158 9}d 

89. 8 yi^s 2 quarters 

90. 14 yards 3 quarters 

91. 3 yards 2 quarters 

92. 26 yards 

93. 66 French ells . 

94. 5 quarts 1 pint 

95. 2 gallons 

96. 4 Quarters 6 bushels 

97. 4 aays 16 minutes 

98. 1 mile 3 furlongs 

99. 18 acres 3 roods 
lOOi 7 acres 

101. 5 acres 1 pole 

102. 3 pounds 16 dwt 

103. 5 pounds 3 dwt. 

104. £19 7s 

105. £70 

106. l^s llM 

107. 22 yuds 11 inches 

108. 15 ounces 15 grains 

109. 17 pounds 6 ounces 

110. £7 7s7}d 
HI. 1 yard 

112. 8 square feet 

113. 2 bushels 2 gallons 

114. 5 acres 8 ro^ 



SZBBOISBS. 

B. 

£25 10s 
£» Os. 6d 
£2 Os Ojd 
18 yards 

10 yards 1 quarter 
8 yards 3 nails 
27 English ells 
61 English ells 
9 gallons 1 pint 

16 quarts 1 gill 

5 Quarters ^ bushels 
8 days 

3 furlongs 10 poles 
20 acres 3 roods 

5 acres 7 poles 
8 roods 9 poles 

20 ounces 17 dwt. 

6 ounces 23 grains 
jCdO 10s 

X43 Is Ud 
£7 Os 4Jd 

17 vards 5 inches 
1 pound 15 dwt. 

15 pounds 10 ounces 
£9 10s Ojd 
1 quarter 3 nails 
1 sq. yd. 139 so. inch 
3 quarters 1 gallon 

25 roods 1 pole 
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C. 

987 pounds 
1000 — 
256 -" 
130 shillgs. 
304 — 
56 — 
780 pence 
908 — 
345 lbs. ayr. 
678 — 

oro — 

800 — 
6389 farthgs. 
6503 — 
9507 — 
8000 — 
4050 — 

9167 — 
76835 oz. troy 

9168 — 
7900 grains 

721 shilgs. 

840 pence 
3721 farthgs. 
7803 nails 

256 shilgs. 
9^06 pence. 
7320 — 
6500 tarthgs. 



FouBTH Secttoit. 



To find how often one compound quantity is contidned in another 

of the same kind. 

1. How often is 9s 6d contained in £9 10s ? 

2 M. 13s 4}d contained in £16 14s 4id? 

3 25b 6|d contained in £38 6s 10}d ? 

4 £2 17s lOd contained in £133 Os 4d? 

5, 4 lbs. 5 oz. avoir, contained in 12 lbs. 15 oz. ? 

6 1 lb. 3 oz. 14 dwt. contained in 19 lbs. 7 oz. 10 

dwt. ? 

7 8 yards 1 qr. contained in 22 yards 3 qrs.? 



?4 wyy i Bcn[«p |^ 

8. How often is 8*^ 15' 10''> contained in the circle, ot 360**?, 

9 ^ 1 lb. 14 oz. contained in 74'Btones 11 lbs. 80s.? 

10. 3 cwt. 22 \bs. contained in 191 cwt. 8 qrs. 4 Ibf.? 

The appKoation of the above. 

11. How long will a person be in saifing £150 8s «| the^ fat^ of 
58 6d per week r 

12. Hoiw lonff can a perspn bo^rd for £15 4s 6d at the ratct pf 
14s 6d a week ? 

18. How many ponnds of cochineal, ^t 6s 6d a lb. may bebong^t 
for £19 8s 6d? 

14. How lioany 8abficripi;iQn& at 7s 6d each, would amoun^ to 
£40&? 

15. The captain of a steam-boat collected £29 Is 6d ip passen- 
gers* fares^ at 15a 6d each, how many passengers w«re there ? 

16 A chest of tea is worth £1% at 4s 6d a lb., how iv^y ltN|. 
does it contain? 

17. If £1 be the duty on 5 gallons 8 quarts of whisky, \irkat wiM 
be the duty on 437 gallons ? 

18. A boy spent £32 during h^ holidays, at the i^ye^^^ rat^ 0^ 
10s 8d a day, what was the length of his holidays ? 

19. How many sets of curtains, each requiring 18} yards, zaay 
be made from a piece of damask, measuring 118 yards V qr. ? 

20. A silversmith received 454 oz. 10 dwt. of silver plate, to be 
made into spoons, each weighing 12 dwt. 15 gr., how many will 
this quantity of silver make ? 

21. A ^urison consumes daily 21 stones 6 lbs. of beef, how many 
soldiers will this supply, at 12 oz. a day each ? 

22. Srom 68i ewt. 8 qrs. 11 Ibsv of ircm, )kQii^s;i§^y grates qu^bp 
cast, each weighiag 1 cwt. 27 Ib^. ? 

23. How often, between Edinbjurgh and^ GIa8£[0W^ a ^stance of 
46 miles, does a can^age wheel turnrouAd, YT^ichis 10 feet 10 
inches in circumference? 

24. Into how many sections, of 2 roods 25 poles each, may 25 
acres 8 roods be divided? 

25. The average daily angulaF motion of Mercury is 4° 5' 82^ ; 
in how many days will he perform one reyolutipu? 

26. A bankrupt paid his creditors £512 6s at the rate of 128 6d 
a pound, what wis8 tha amount of hia debtaB 



To find \um often one compound quantitj v^, contained in Another, 
"^ iWltipHed t)y (^ given niWW.. 

I. Hew oftMk is 88 Od contained in 6s 6d, muItipHed by 94 ? 

2 48 9d contained in Ss 6d, multiplied by 48? 

$. ,.•<•«••• •Mv«i ^^^ S^d, containj^d in 25^3, i^ultipHed by ^56? 

4b 2 hours 40 minutes contained in a day, muHi* 

pUed by 400 ? 

5 15 dwt. 29 gr. eontain^d in 1 oz* 11 dwi. 2(k gt' 

multiplied by 57? 

6 «..'& cwt. 1 qr. 15 lbs. contained npi'ldoiist. 9 qra 

2 1 lbs, multiplied by 429 ? 

Application of the above. 

7. In 985 Belgium fimns, each worth Is 6d, how many Vienna 
fiorin8» pf 2seacn? 

8. How many United States dollars, of 48 6d each, are equal in 
value to 753 Prussian dollars^ each uroith 2s lOfd ? 

9. In 7000 Russian silver roubles, each Ss l}d, how many Span- 
ish bard dollars, each worth 4b 2d ? 

10. How many piastres, of Ss l}d each, are contained in 4080 
mikeis, ei^;h49^a? 

II. How many Bengal rupees, of 2s, are equal to 450 Bombay 
nipeesi of ^8lO|d? 

12. How many times could a vessel, which holds 8 gallons 2 
quarts, be filled out of 25 barrels of ale, each containing 85 gal- 
lons 9 quarts^?' 

18. A ship has en board, for its own use, 20 hhds. of wine, each, 
on an average, containing 63 gallons, how long will this quantity 
last, if the ship's daily aUowanoe be 11 gallons 1 quart ? 

14. How many silver ornaments, each weighing 15 oz. 10 dwts. 
may be made out of 19 bars of silver, each weighing 46 oz. 
10 dwt, ? 

15. How often is 9 ewt. 8 quarters contained in 24bag8; o( sugar, 
eath weighing 8 owt. 9 quarters? 

16. How many chair covers, each reqi;iring 8 quarters 2 nails, 
may be made from 10 pieces of print, each 22 yards 3 nails? 

17. How mnd^ sugar, fit 5id per pound, should a far^i9;i;req6ive 
in exchange for 125 pounds of butter, at 7id a |>ound? 
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18. How many yards, at 8s 6d, ought to be given in exchange 
for 25 yards, at Ss 9d ? 

19. How many gallons of ram, at 12s 6d, should be given in 
barter for 150 gallons of a better qtiality, worth 15s 6d? 

20. How much brandy, at 80s a gallon, should be given for 
1000 gallons of whisky, at lis 6d a gulon ? 

81. How much land, the rent of which is £1 5s an acre, should 
be exchanged for 540 acres, the rent of which is only £1 Is per 
acre? 

22. Required the length of a garden, 77 yards wide, which shall 
be equal to another 120 yards long and 88 yards wide. 

23. By reckoning 97 leap years in every 400 years, we in that 
space of time (viz. 400 years) fall behind the sun 2 hours 40 
minutes ; how many years must elapse before it would be neces- 
sary to make the correction of a day for this error ? 



When the divisior is the sum of several different quantities. 

1. How many twopences and threepences, and of each an equal 
number, are in 12s 6a ? 

2. How many fourpences and sixpences, and of each an equal 
number, are in £8 8s ? 

8. How many half^rowns, shillings, and sixpences, and of each 
an equal number, are in £8 8s? 

4. How many half guineas, crowns, and half crowns, and of 
each an equal number, are in £22 10s? 

5. How many parcels, of 2 pounds, of 8 pounds, and 4 pounds, 
respectively, and of each an equal number,- are contained in 2 cwt. 
8 qrs. 25 lbs of sugar ? 

6* How many parcels, of 2 pounds 5 ounces, 8 pounds 8 ounces, 
7 pounds 10 ounces, and 84 pounds 13 ounces, and of each an 
equal number, may be made out of 9 cwt. 8 qrs. 17 lbs. 12 ounces? 

7. How many cold ornaments, of half an ounce, of 12 dwt. of 15 
dwt. and of 18 dwt. respectively, and of each an equal number, 
may be made out of a piece of gold weighing 110 ounces? 

8. "If a coat reauires 1 yard 3 quarters 1 nail of cloth, a vest 2 
quarters 1 nail, and a pair of trousers 1 yard 2 quarters, how many 
suits of clothes may be made from a piece of doth containiog 104 
yards 2 qrs 2 nails ? *' 

9. A. uses weekly in his establishment 16 gallons 8 quarts of 
ale, B. 10 gallons 1 quart, and C. 11 gallons 8 quarts, how many 
weeks would 29 barrels 13 gallons supply them all, the barrel con> 
taining 36 gallons ? 
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10. How many tea sets may be made ont of 24 bars of silver, 
each weighing 24 ounces 6 dwt. the weight of each tea-pot being 27 
ounces lS{ dwt., of each sugar-basin 13 ounces 1(^ dwt., and of 
each cream-jug 7 ounces 6 dwt.? 

11. A eentleman gave £250 to provide three industrial schools 
with beei^ each for the same length of time; required how long tbiis 
donation would supply them, if the first used weekly 10 stones 8 
pounds, the second 15 stones 5 pounds, and the third 20 stones 13 
pounds, the beef being purchased at 3}d per pound. 

12. Four contractors, A. B. C. and D. are engaged to make a 
road 10 miles long. The men employed by A. make 30 yards 2 
feet in a week, B.*s men make 59 yards 1 foot, G.'s 68 yards, and 
D.'s 62 yards ; now, if all the men begin and continue to toork 
together^ in how many weeks will the road be finished, and how 
much of the road womd each of the contractors have made ? 

13. A cistern, holding 828 gallons, has three cranes. A* B. and 
G. A discharges 20 gulons a minute, B. 34, and C. 15 ; in what 
time would it be emptied were the three cranes opened at one 
time, and how much would have been discharged by each ? 



A Bevision of the Preceding. 

1. Change £8576 19s 4}d to farthings. 

2. Change 961 tons 13 cwt. 24 lbs. 15 oz. 11 drams to drams. 

3. Change 965781396785006 drams to cwt. 

4. Change 6780037005796500 farthings to pounds. 

5. Change 965890 geographical miles into British miles. 

6. Change 3 cwt. 3 quarters 15 oz. and 25 lbs. 13 drams to the 
same denomination. 

7. Multiply £45 18s 6|d at once by 8479. (Compound Reduc- 
tion.) 

8. From the sum of £68 18s 9J^d, £453 17s 9id, and £579 13s 8^d, 
subtract £650 19s ll}d, multiply the remainder by 45, and divide 
the product by 73000. 

9. Beduce £43 17s 6id to farthings, and multiply them by 456; 
and reduce the product to pounds. 

10. Beduce 57 cwt. 8 quarters 1 pound to pounds, which mul- 
tiply by 68, divide the product by 759, and reduce the quotient 
to cwt. 

U. How often is 25 yards 8 quarters contained in 736 yards 
Snails? 
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1i. bow mimy fea-potd, eiUsh weigbin^ S4 ot. lldwt. 15 gndns, 
^nay be made out of 736 oe. 15 dwt. of flilyer ? 

13. Sow often is ts 6d contained in £l5 15s 6d ? 

14. How many yatrds of clotb, 5 quarters 1 nail wide, would 
dover tbe same surface as 240 yardis, whicb ate Only 3 quarti^ 3 
nails wide? 

15. £25 ISs 6d was divided among an equal number of tnen, 
women, and children, so that, as nearly as possible^ eadi man re- 
ceired 10s 6d, each woman 7s 6d, and each boy 3s 6(1 ; how many 
were there of each? 

16. li for the sides of a box 9 feet 6 indies are necessary, and 
for the front and back 12 feet 10 inches, and for the top and bottom 
lBa>^ 13 feet 8 inoheS) how many siieh boxes may be made from 254 
feet 10 inches of wood f 

17* Ohange 95 acres 8 rbods 10 polee 15} 'square yards to square 
feet. 

18. Take f o^£14 7s 7d, to W^ch kdd £13 4s O^d, and multiply 
the sum by 48. 

19. Add I; of £16 19s 6id, ( of £21 18s 5}d, and H of £31 178 
lid, neglecting fractions of farthings, subtract lis ll{d from the 
sum, and diyide the difference by 100. 

20. Take 4 of the difference of £13 14s 7^, and £2 15s 8d, and 
add to it ^ of the difference of £360 15s 9d, and £29 17s lid, and 
diyide the sum by 20. 

21. Add together the following product's, tod divide their sum 
by the sum of the multipliers, £45 10s 6dx7> £D4 17b adxl5, 
£36 14s lid X 18, and £765 10s 6dx54{. 

22. Divide the sums of the following quotients {rejecting frac- 
tions of farthings) by 25^^, viz. £7360 17s -f 100, £396500 158 •«- 
"7300, and £367598420 lOs-^73000. 

23> Multiply H of ^36 18s by 35}, multiply' J of £90 17s lOd by 
50} I multiply | of £18 188 6a by 72}, and add these products, 
together. 

24. Multiply the quotient of £41 18s 6d=^'2J by 7, mWtiply the 
quotient of £345 18s 8d-r35f by 8, add the products together, and 
subtract from their sum the difference of £365 14s 9d and £850 
19s llid» multiplied by 1}. 

Where fractions of farthings occur in the last sutfis, tejeot tbem* 



INTEODUCTION TO PRACTICE. 

Thb characteristic feature of the Practice methods of calculating 
is, that the Value of the quantity 16 first found at a supposed price, 
which requires little or no calculation (such as a pound or a shd- 
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ling), and thi^ ^eal itelnk ih fontid either by taking & part of this 
tesult, or by subtracting k part from it, and taking the remainder, 
or bv some other process, ^hich is easy and eyident. 

Thus, for example, it requires no calculation to discover that 
813 yards at £1 would amount to j£313. Now, if the value of 31? 
jv^ras at lOii were required, we would at first suppose the price to 
be £1, the result of which, as just stated, we at once perceive to 
be £313 ; and as 10s, the real price, is the half of £1, we conclude 
that the real valiie of the 813 yards will be the half of £313, and 
accordingly divide the £313 by 2, by which the result is found to 
be £156 10s. The real value, then, of'313 yards at 10s, is j£156 10s. 
If the price of 313 yards at 66 8d were required, we would take the 
^rd of £313 ; at 5s, we woulcl take the fourth^ and so on. 

On this prificiple, of supposing a price which requires little or 
no calculatioQ^ and from it obtaining the value at the real price, is 
founded all the Practice processes, of which the following cure the 
mpst generally useful. 

The calculations which should be made by tiie Practice methods 
are distinguished by the price. 



BULBS OF PRACTICE. 



CASE L 



First Division, 



The prices which are exact or ali- 
quot partiit of a pound. 

Tabk qfthe oHqttot parts of a pound. 



= i of a pound. 



s. 


D. 


10 





6 


8 


5 





4 





3 


4 


2 


6 


2 





1 


8 


1 






Second Division, 



The prices which are less than a 
pound by an aliquot part of a 
pound. 

Table <ifsueh prices, 
s. D. s. D. 

13 4 is less by 6 8 or | of £1 

15 

16 

16 8 

IT 6 

18 

18 4 

19 




Bulb I. — {£Hrst Division.) 

When the price is one of the above aliquot parts of a pound ( l), 
^oppose the <][uantity pounds ^2), and take the same part of them 
as tne price is of 4 pound for tne answer. 
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Example. — ^Find the value of 217 yards at Ss 4d. 
(1) Suppose the 217 yards to be £217, and as 3s 4d is the sixth 
of a pound (2), take the sixth part of J£217 for the answer; thus — 

6 I £217 The value of 217 yards at a pound, 

£36 3 4 The sixth part of this value, or the value at 3s 4d. 
217 yards at 3s 4d, amount to £36 3s 4d 



BuLE II. — (Seoorul Division*) 

When the price is less than a pound, by an aliquot part of a 
pound (1\ suppose the quantity pounds (2), take the same part of 
them as tne difference between the price and a pound is of a pound 
(3), and subtract this part from the quantity, as pounds, for the 
answer. 

Example. — ^Find the value of 511 yards at 17s 6d. 

17s 6d is less than a pound by 2s 6d, or one-eighth of a pound. 
(1) Suppose the 511 yards to be £511 (2), take the eighth part of 
£511 (3;, and subtract the result from £511 ; thus — 

8 I £511 The value at a pound. 

£63 17 6 The one-eighth of this value, or the value at 2s 6d 
£447 2 6 The difference, or the value at 17s 6d. 
611 yards, at 17s 6d, amount to 447 2s 6d« 



CASE II. 

F^rat Division* 

The prices which are aliquot parts of a shilling. 

Table cifihe ahquoi parts qfa shiUinff, 



6d = ^ of a shilling. 

4d =t I 

3d = i 



2d = i of a shilling 

, lid = I — 
Id =A — 

Second Division, 

The prices which are less than a shilling by an aliquot part of a 

shilling. 

Table afsvck prieet, 
8d is less than a shilling by 4d or ^, 

9d by 3d or J. • 

lOd by 2d or i. 

lOid by l}d or |. 

lid by Jdor^^ 

Bulb I. — {First Division.) 

When the price is an aliquot part of a shillingi (1) suppose the 
quantity shillings (2), take the same part of them as the price is 
of a shilling (8), and reduce the result to pounds. 



INTBODUOTION TO FBACTZOB. 
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JSxample. — Find the yalue of 307 yards at 2d. 

2d is the sixth part of a shilling. (1) Suppose the 307 yards to 
he 307 shillings, (2) take the sixth part of 307 shillings, (3) and 
reduce the result to pounds for the answer ; thus — 

6 I 307 shill ings, the value of 307 yards at a shilling. 
20 I 51 2d. The 6th part of the value, orthe value of 307 yds. at2d- 
i,'2 lis 2d. The same reduced to pounds. 

307 yards, at 2d, amount to £2 Us 2d, 



RuLB n. — (Second Division,) 

When the price is less than a shilling, hy an aliquot part of a 
shilling — 1, suppose the quantity shillings; 2, find the same part 
of this number of shillings as the difference between the price and 
a shilling is of a shilling ; 3, from them, as shillings, subtract this 
part ; 4, and reduce the result to pounds. 

Example, — ^Find the value of 413 yards at 9d. 

Ninepence is less than a shilling by one-fourth of a shilling. 
Suppose the 413 yards to be 413 shillings, find the fourth part of 
413 shilliugs, subtract this part from 413 shillings, and reduce the 
result to pounds ; thus — 

4 I 413 shilli ngs, or tlie value of 413 yards at Is. 

1033 3d. The fourth part, or the value of 413 yds. at 3d. 
20 I 3098 9d. The difference, or the value of 413 yards at 9d. 
£15 9s 9d. The last result reduced to pounds. 

The value of 413 yards, at 9d, amounts to JS15 9s 9d. 



CASE III. 



First Division, 

The prices which exceed a 
pound, or a number of pounds, by 
an aliquot part of a pound ; such 
as £1 2s 6d, i;5 3s 4d, or £7 
10s, &c. 



Second Division, 

The prices which are less than 
the exact number of pounds next 
higher b^ an aliquot part of a 
pound ; such as i:2 158, £3 16s 
£1 17s 6d, &c. 



BuLE I. — {First Division,) 

When the price exceeds a pound, or a number of pounds, by an 
aliquot part of a pound, such as £1 2s 6d, or £3 10s, or £4 6s 8d, 
express it thus— £1 2s 6d call £1|; £3 lOs consider £3} ; £4 6s 
8d, consider ii4^; (1) then suppose the quantity pounds, (2) and 
multiply them by 1 J, or 3 J, or 4 J, as the case may be. 

F 
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ExampU.—AZH yards at £2 6s 8<L 

£2 6s 8d equal to £2^. (1) Suppose the 431^ yards to be £431 
10s, (2) and multiply them by 2^, thus; 

£431 10s The value of 431^ yards at a pound. 
_^Ji 

£143 16s 8d The third part of £431 10s, or the value of 

431^ yards at £'J 6 8 

863 OsOd The product by 2, or the value of 431) 

yards at ... < ... ... ... ... 2 



£1006 16s 8d Tlieir sum, or the value of 431} yards at £2 6 8 



HuLE II. — {Second Division.) 



When the price is less than the exact number of pounds next 
higher, by an aliquot pai t of a pound, (1) multiply the quantity sup- 
posed to be pounds by the number of pounds next higher than the 
given price, (2) find the same part of the quantity considered 
pounds as the difference between the price ana the multiplier is of 
a pound, (3) and subtract the quotient from the product. 

ExampU. — Find the value of 773 ]7Urds at jC4 138 4d. 

j£4 13s 4d is less than £5 by 6s 8d or ^ of a pound. (1) Multi- 
ply £773 by 6 ; (2) find the third part of £773, and subtract the 
quotient from the product, thus : 

£773 
5-i 



Or the value of 773 yards at a pound. 



38G5 The product by 5, or the value of 773 yds. at £5 

257 13s 4d The third part of £773, or the value of 773 

yards at 6 8 



£3607 68 8d Their difference, or the value of 773 yds. at £4 13 4 
The value of 773 yards at £4 13s 4d is £3807 6s 8d. 



CASE IV. 



First Division. 



The prices which are more 
than an exact number of shil- 
lings by an aliquot part of a 
shilling, as Is 6d, 2s 3d, 3s 4d, 

&c. 



8^oond Division. 



The prices which are less than 
the exact number of shillings 
next higher, by an aliquot part 
of a shilling, as Is 8d, 2s 9d, 
3s lOd, &c. 
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Bulb I. 

When the price exceeds an exact number of shillings by an ali- 
quot part of a shilling, express it as follows : for 4s 4d write 4J ; 
for 3s 2d write 3J, &c., (1) then multiply the quantity supposed to 
be shilling^ by the 4^, or the 8^, as the case may be, (2) and re- 
duce the product to pounds. 

Example, — Find the value of 117 yards at 4s IJd. 

4s ljd=4j shillings. (1) Suppose the 117 yards to be 117 
shillings, (2) multiply the shillings by 4j^, (3) and reduce the re- 
sult to pounds ; thus : 

117 shillings or the value of 117 yards at a shilling. 

14s 7Jd Quotient by 8, or the value of 117 yards at IJd. 
468 Product by 4, or the value of 117 yards at 48. 

20 I 4828. 7^d Their sum, or the value of 117 yards at 4s IJd. 

£24 2s 7^d The last result reduced to pounds. 



BuLE 11. — {Second Division ) 

When the price is less than the exact number of shillings next 
higher by an aliquot part of a shilling, (1) multiply the quantity 
as shillings by the exact, number of shillings next higher tnan the 
given price ; (2) find the same part of the quantity considered 
shillings as the differenee between the real price and the multiplier 
is of a shilling; (3) subtract this part from the product, (4) and 
reduce the result to pounds. • 

JSxampU.—Vmd the value of 1329 yards at 12s lid. 

(1) Multiply 1329 shillings by 13, the number of Rhillings next 
higher than the price ; (2) find the twelfth part of 1329 shillings ; 
(3; subtract this part from 1329 shillings, (4) and reduce the re- 
sult to pounds ; thus : 



1329 shillings, the value of 1329 yards at a shilling. 
1 



13 — ' 



3987 
1329 



17277 Product by 13, or the value of 1329 yds. at 13s Od 
110 9d Quotient by 12, or the value of 1329 yds. at Os Id 

20 I 17166 3d T he difference, or the value of 1329 yds. at 12s 1 Id 

£858 6s 3d The lost result reduced to pounds. 
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CASE V. 

When the price exceeds an exact number of pounds by one of 
the prices of the preceding case, as X3 2s 9d, &c. 

BULE. 

(1) Calculate for the price of the preceding case by the mle 
given above, (2) then multiply the quantity as pounds by the 
number of pounds, (3) and add the two results together. 

j&^a;amp2e.— Fiud.the yalae of 75 yards at £2 5s 9d. 

£2 5s 9d is less than £2 6s by 3d, or one-fourth of a shilling= 
£2 6— is. (1) Multiply 75s by 6 ; (2) from the product subtract 
a fourth of 75s ; (3) reduce the remainder to pounds ; (4) multiply 
X75 by 2 ; (5) and add the two results together ; thus : 

75 

£2 6~i 

460 Product by 6, or the value of 75 yards at 6s. 

18 9 Quotient by 4, or the value of 75 yards at 8d. 

20 I 431 3 Their difference, or the value of 75 yards at 5s 9d. 

£21 11 3 The last result reduced to pounds. 

150 The product of 2, or the value of 75 yards at £2. 



Jt'171 1 1 3 Their sum, or the value of 75 yards at ^£2 5s 9d. 
75 yards at £2 5s 9d amount to £171 lis 3d. 



CASE VI, 

When the auantity consists of several denominations, multiply 
the price by tne quantity of which the rate is given, and take parts 
of the price for the lower denominations. 

JSxample.—Find the value of 27 cwt. 3 qrs. 21 lbs. at 47s 6d per cwt. 

2 qrs.=: 



1 qr. : 

14 lb.: 

7 1b.: 



i 


£2 


7 6 
3 




7 


2 6 
9 




64 


2 6 


i 


1 


3 9 


^ 





11 lOi 


i 




5 Hi 
2 Hi 




£66 


7 Oi 
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EXERCISES ON PRACTICE. 
CASE I. 

FiBsn Division. 
When the price is an aliquot part of a pound, as 3s 4d. 



1. 7409 at 10s. 

2. 6067 — 6s. 

3. 3459 — 2s 6d. 

4. 7896 — 68 8d. 



5. 3769 at 38 4d. 

6. 9185 ~ Is 8d. 

7. 4684 — 4s. 

8. 3008 — 28. 



9. 7' 06 at Is. 

10 2973 — ls8d. 

11. 8450 — 2s 6d. 

12. 6700 -- Is 8d. 



Second Division. 
When the price is less than a poand hy an aliquot part of a pouud. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 



371 at 
693 — 
647 — 
758 — . 
837 — 
379 — 
982 — 



16s. 
16s.* 
18s. 
16s 8d. 
13s 4d. 
17s 6d. 
ms4d. 



20. 817 at 19s. 

21. 3785 — 16s. 

22. 7836 — 16s 8d. 

23. 8537 — 18s. 

24. 3796 — 18s 4d. 
26. 6976 — 16s. 
26. 9766 — 17s 6d. 



27. 7957 at 198. 

28. 7659 — lHs4d. 

29. 4763 — 17s 6d. 
3 J. 9764 — 13s 4d. 
81. 9876 '— 168. 

32. 8765 — 18s. 

33. 7664 — 18s 4d. 



CASE II. 

FiBST Division. 
When the price is an aliquot part of a shilling. 



34. 3046 at 6d. 

35. 1797 — 3d. 

36. 4683 — lid. 

37. 9801 — 4d. 

38. 6179 — 2d. 



39. 8266 at Id. 

40. 3467 — 6d. 

41. 2030 — 4d. 

42. 7111 — 3d. 

43. 6207 — lid.. 

Second Division. 



44. 4001 at Id. 

46. 721 — Id. 

46. 7103 — lid. 

47. 935 — 4d. 

48. 2713 — lid. 



When the price is less than a shilling hy an aliquot part of a 

shilling. 



49. 4763 at 9d. 

60. 9764 — 8d. 

61. 746 — lOd. 

62. 951 — lOid. 
53. 4976 — lid. 
6i. 647— 9d. 
66. 9859 — 8d. 



56. 6890 at lOid. 
67. 9085 — lOd. 

58. 3456 — lid. 

59. 7436 — lid. 

60. 6657 — lid. 

61. 43 J3 — lOd. 

62. 7644 — lOd. 



63. 6735 at lOJd. 

64. 972 — lOid. 

65. 866— 8d. 

66. 792— 9d. 

67. 6886 — lOd. 

68. 2797 — lOid. 

69. 9867 — lid. 



♦ When the price is an even number of shillings, (1) multiply 
the quantity by half the number of shillings ; (2) double the right 
hand figure of the product for the shillings of the answer, and con- 
sider the other figures of it pounds. 
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CASE III. 
FiBST Division. 

When the price exceeds a pound, or a namber of pounds, by an 

aliquot part of a pound. 



70. 

71. 

72. 
73. 
74. 
75. 

76. 

77. 
78. 



S5i tons at £3 10 



45i 
67} 

m 

84,V 
89 

818 

663 

356 



5 

7 
4 
3 
7 
8 
3 
1 



6 
5 
4 
3 
2 
1 
2 
6 



8 


4 

8 
6 
8 



79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 



10 2 
73 10 



563 rV tons at £3 3 4 
781 

178A 

871 

256? 

654| 

374 

734 

437i 



25 

54 

30 

2 

3 

4 



6 
1 
4 
2 
3 
4 



6 

8 
8 

6 
4 




Second Division. 



When the price is less 
higher, by 

88. 683 tons at £3 13 

89. 863 



than the exact number of pounds next 
an aliquot part of a pound. 



90. 638 
Ul. 386 

92. 4160 

93. 2070 

94. 3009 

95. 2134 

96. 3579 

97. 9260 

98. 6073 

99. 6806 



7 13 
9 13 
6 16 

2 16 
a 16 

3 16 

4 16 
9 19 

11 19 



6 
7 



18 
18 



4 
4 
4 


8 
8 
8 


4 
4 



100. 
101. 
102. 
103. 
104. 
106. 
i06. 
107. 
108. 
109. 
110. 
111. 



3466 tons at £8 



671 

789 

463 

643 

664 

766 

891 

918 

37 

49 

65 



9 

5 

4 

4 

16 

17 

16 

18 

23 

54 

36 



16 

16 

17 6 

17 6 

18 

16 

17 6 
16 

18 
13 4 

16 8 

17 6 



CASE IV. 
First Division. 



When the price exceeds a number of shillings by an aliquot part 

of a shilling. 



112. 
113. 
114. 
116. 
116. 
117. 
118. 
119. 
120. 



731 yards at £0 



9306 

879 
6390 

789 
7683 

987 
3678 

346 














3 

4 
6 
6 
7 
8 
9 
10 
U 



6 
6 
4 
4 
3 
3 
2 

H 
1 



121. 6578 yards at £0 13 

122. 379 14 

123. 9876 

124. 64 

126. 73 

126. 384 

127. 7668 

128. 6786 

129. 8756 



:o 13 


6 


14 


4 


16 


3 


16 


2 


17 


I 


)8 


li 


14 


3 


13 


H 


11 


4 
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Second Division. 

When the price is less than the exact number of shillings next 
higher by an aliquot part of a shilling. 



130. 641 yards at £0- 5 8 

131. 146 

132. 345 

133. 453 

134 435 

135. 679 

136. 769 

137. 7631 

338. 4563 

139. 8729 






7 8 


141. 


4735 





6 9 


142, 


6173 





3 9 


143. 


7641 





4 10 


144. 


47 





5 10 


145. 


58 





6 lOj 


146. 


69 





7 lOJ 


147. 


83 





6 9 


148. 


91 





& 8 


149. 


78 



140. 3457 yards at £0 4 30 





1 

n 

12 



3 10^ 
2 10^ 
10^ 
8 
9 



13 10 
34 10^ 
15 11 
16 10} 



CASE V. 



When the price exceeds a number of pounds by one of the prices 

of the Fourth Case. 



456 yards at £2 3 




6 
6 
4 
4 
3 
2 



3 4 

4 5 

5 6 

6 7 
4 9 
3 
6 
6 
7 
7 
6 

6 18 li 
2 5 8 
2 7 8 



10 


li 


11 


1 


13 


6 


14 


4 


15 


3 


16 


n 



165. 8967 

166. 9437 

167. 768 

168. 896 

169. 876 

170. 374 

171. 6478 

172. 6987 

173. 979 

174. 889 

175. 998 

176. 23 

177. 34 

178. 45 

179. 56 



yards at £3 
3 



6 9 

16 10 

3 9 



7 

17 

7 



lOi 

8 

11 



11 11 
13 9 



3 

4 

4 

4 

5 

5 

5 18 10^ 

5 19 9 

5 10 lOJ 
10 7 lOJ 
12 16 a 

14 8 3 

15 19 8 



CASE VI. 
When the quantity consists of more than one denomination. 

180. 12 cwt. I quarter 7 lbs., at £2 17 9 

181. 3—3— 5— at 1 14 4 

182. 227 — 3 — 14 — at 3 8 6 

183. 65 — 2 — 24 — at 3 10 
1H4. 81 tns. 16 cwt. 3 qrs. 8 lbs. at 4 , 3 9 

185. 23 acres 2 roods, 16 poles, at 60 10 6 

186. 42 quarters, 6 bushels, at 2 10 3 

187. 38 gallons, 3 pints, at 18 6 



I 
83 COHMERCIAL ALTX>WANGE8 ON GOODS. 

COMMERCIAL ALLOWANCES ON GOODS. 

The whole weight of any oomraodity, inclnding the weight of 
^he box, or whatever contains it, is called its gross weight, and the 
weight of that which contains the goods is called the tare. 

Tret is an allowance for waste of ^ or 4 lbs. on each 104 lbs. 
after the tare is deducted. 

Draft is an allowance of bo mnch per hhd., bag, &o., that the 
weight may hold out when sold by retail. 

Net weight is what remains after all deductions are made. 

When the tare is at so much for each package, subtj'act it from 
the gross weight for the net weight — when draft is allowed sub- 
tract it first. 

When the tare is at so much per cent, or per owt, take the same 
part of the quantity that the rate is of a 100 or of a cwt., as the 
case may be. When a fraction less than } lb. occurs in cal- 
culating for the tare, reject it, but if more than J lb. reckon it a 
whole poundi 

Exercises. 

1. What is the net weight of 11 cwt. qr. 24 lb., tare 1 cwt. 1 

qr. 25 lb. ? 

2. What is the net weight of 27 cwt 3 qr. 17 lb., tare 2| per cent. ? 

d. What is the net weight of 18 cwt. 1 qr. 14 lb., tare 56 lb., and 
tret as usual ? 

4. What is the net weight of 8 barrels of rice welshing as follows : 

—No. 1, 3 cwt. 3 qr. 17 lb., tare 56 lb. ; No. 2, 4 cwt 1 qr. 25 
lb., tare 69 lb.; ^o. 8, 3 cwt 2 qr. 27 lb., taie 1 qr. 26 lb., 
draft 2 lb. per barrel ? 

5. Find the net weight of 6 chests of tea weighing 7 cwt. 2 qr. 16 

lb., tare 18 lb. per owt. 

0. Find the net weight and value of 7 baiTels of figs, weighing each 
3 cwt. 1 qr. 8 lb., tare 1 qr. 5 lb. per barrel, at 37s per cwt. 

7. Find the net weight and value of 4 hhd. of sugar, each contain- 

ing 10 cwt. 2 qr. 12 lb., tare 12 lb. per cwt, and draft 14 lb. 
per hhd. at 5d per lb. 

8. Bought 15 pieces of cloth, containing 2112 yards, at 7^ol, and 

am allowed 2 yards to every score 1 pay for; how much have 
I to pay ? 
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1. 10yd8.atiC0 

14 

16 



BILLS OF PARCELS. 
3 3i Jg f 8. 80 yds. at £0 18 2 £ 



3 >i 
3 9i^ 



2. 20 yds. at XO 4 7J Jg 

80 4 Hi 

40 4 9J - 



8. 26 yds. at £0 13 ^£ 

37 12 7f 

43 11 



4. 862 yds. at XO 10 7 £ 

473 11 8J 

634 12 3 



6. 100 yds. at £0 16 4J £ 

200 17 61 

100 18 4f 



6'. 150 yds. at £0 13 5i £ 

850 14 l\ 

170 15 9i 



7. 76 yds. at £0 7 6 £ 



100 

03 

250 



6 7j 
19 7^ 
15 4^ 



400 

87 

520 



16 7f 

11 9 

13 11 



9. 87 yds. at ^2 6 £ 

78 2 7 

69 2 16 

89 - — 2 13 



10. 245 yds. at JgS 10 £ 

425 3 12 

524 4 5 

254 5 13 4 



11. 350 lbs. at £0 



85 
152 
521 
201 
















61 £ 

8f 



12. 75 lbs. at£0 



363 

79 

426 

85 










21 
4^ 



5 
7 
11 
9 
8 



13. 27 lbs. at £0 1 2^ £ 



76 
230 
360 

76 



1 
1 
11 
12 



5 

7 

8f 



90 



BILLS OF PABCELS. 



14. 345 lbs. at £0 3 7 £ 

721 2 5 

127 13 11 

172 3 3 

271 13 5 



15. 67 lbs. at £0 5} £ 



25 

33 

61 

206 



6^ 

7| 

bf 

9| 








16 * i ton, at £40 17 6 £ 



39 13 4 
49 17 6 
81 10 10 
66 16 7 
99 19 2 



17. f ton, at £18 5 6£ 

I 21 10 7 

4 15 13 7 

4 6 9 6 

a 25 18 4 



t 



10 19 l6 



18. f ton, at £50 4 6 £ 

,V 83 10 

^^ 12 15 6 

yV 18 18 8 

I 19 19 9 

1 73 7 



10. 6i yds. at £0 6 7 £ 

9 8 

11 7 

15 9 

16 4 

18 9 




20 .37i yds. at £1 7 7 £ 

64 J • 1 19 4 

43| 2 15 11 

54 yV 8 7 8 

761 4 3 6 



21. 25^ yds. at £3 12 




4 
2 



13 
17 



7£ 

5 

9 



3 10 11 



XT 



1 
4 



18 
3 



8 
10 



22. 45 yds. at £2 5 £ 

729 7 

e3 15 

88 2 7 

354 5i 



23. 2 ton at £18 18 £ 

24 17 6 

11 11 6 

13 15 8 

10 10 - 




* In the succeeding accounts, reject fractions of farthings. 
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24. 100 yds. at £0 6 7^ £ 

100 16 ii 

106 3 7 74 

105 11 Sj 

100 5 



120 



2 17 ICJ 



25. 155 yds. at £0 U 5f £ 



200 
600 
432 
543 
654 
705 



12 li 

2 9| 

3 4| 

10 5^ 

6 r.J 

17 7| 



26. 564 lbs. at £0 



675 
342 
604 
453 
754 



9 3M 
4 7i 

5 5^ 

1 7 9i 
2 llj 
3 9| 



27. 98 lbs. at £7 5 



89 
97 
87 
78 
79 
87 



1 15 
8 13 
1 14 
3 3 
6 15 



4 11 11 



28. 371 lbs. at £0 



153 
96 
87 
63 

215 




3 
2 

4 
7 



2 

17 

5 

16 

13 

2 



9i£ 
3| 

H 

7 

2J 




6 
6 


4 




29. 213 lbs. at £0 6 £ 

9 

3 G 

2 8 

13 4 

15 9 



30. 100 
81. 100 

33. 106 
83. 105 

34. 150 

35. 120 

36. 155 

37. 200 

38. 600 

39. 432 

40. 543 

41. 654 

42. 766 

43. 987 



FIND 


THE 


AMOUNT 


OP THE FOLLOWIKO. 




at £9 6 


8, 


100 at £0 18 0, 


and 100 


at £4 7 6 


2 16 


6i. 


100 


3 14 5. 


100 


4 17 11 


2 7 


61?, 


106 


4 19 lOi. 


108 


3 16 6 


13 13 


3. 


103 


7 17 ]f, 


102 


9 9 9 


21 5 


eh 


160 


2 11 5i, 


140 


3 5 11 


2 17 11, 


170 


3 17 llj, 


130 


4 17 11 


1 4 


f'i. 


132 


1 2 6, 


147 


1 9 7 


3 16 


7. 


300 


13 17 2. 


400 


15 3 9 


7 2 


9, 


604 


2 7 9i, 


670 


4 15 7 


12 3 


4. 


842 


12 5 5|, 


234 


9 8 


13 10 


6i, 


453 


11 2 11, 


345 


15 13 2 


15 16 


8, 


564 


13 1 8, 


456 


11 17 6 


14 17 


7f. 


675 


10 18 4. 


667 


10 16 6 


17 5 


9, 


897 


21 6 6J, 


789 


8 13 1 
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CK>ICP0U5D DITIBIOH. 



First, multiply A. by 3, 4, and 5, separately, add the products 
together, and from their sum subtract D. 

Second, multiply B. by 6 and by 7, separately, add the products 
together, and from their sum subtract D. 

Third, multiply C. b^ 8 and by 9, separately, add the products 
together, and from their sum subtract D. 



A. 



B. 



C. 



D. 



1. 


£1 2 


llf 


2. 


1 4 


9i 


3. 
4. 


2 7 
2 17 


'4 


5. 


3 13 


4i 


6. 


13 3 


71 


7. 


6 l') 


2i 


8. 


16 5 


Hi 


9. 


7 7 


9f 


10. 


12 14 


4i 


11. 


4 9 


7* 


12. 


14 2 


lOf 


13. 


16 3 


111 


14. 


6 13 


iiS 


15. 


7 17 


9{ 


16. 


8 16 


4J 


17. 


10 10 


6J 


18. 


15 16 


4f 


19. 


26 16 


7f 


20. 


6 17 


^i 


21. 


13 3 


2i 


22. 


17 13 


n 


23. 


21 7 


9: 


24. 


27 17 


11: 


26. 


26 9 


6i 



26.£25 7 eh 


51. £247 6 6 


27. 


62 17 71 


52. 


427 7 74 


28. 


27 7 11 


53. 


564 2 6 


29. 


72 6 2 


54. 


466 8 111 


30. 


68 13 4 


55. 


654 15 


31. 


86 6 11 


56. 


786 17 5i 


32. 


96 9 9 


57. 


876 17 6 


33. 


6 2 7 


58. 


678 15 


34. 


20 16 11 


69. 


831 7 


35. 


34 7 8 


60. 


138 19 7i 


36. 


65 16 10 


61. 


313 12 


37. 


56 17 9J 


<J2. 


331 16 10^ 


38. 


96 16 8^ 


63. 


469 4 


39. 


83 13 11 


64. 


549 8 11} 


40. 


96 17 7 


66. 


946 16 


41. 


fi6 16 8 


66. 


n^9 2 m 


42.' 


83 13 9f 


07. 


967 14 


43. 


41 15 7} 


68. 


796 17 7i 


44 


64 18 9 


69. 


834 13 


45. 


97 17 6J 


70. 


384 19 10 


46. 


95 16 10^ 


71. 


141 15 6 


47. 


66 17 4^ 


72. 


216 18 7 


48. 


99 16 7 


73. 


319 19 9 


49 


69 18 f»f 


74. 


.'127 13 4 


50. 


66 11 11 


75. 


762 17 7 



1 7 


6i 


13 10 


94 


7 2 


6} 


18 11 


llj 


16 16 


8* 


29 19 


9i 


9 17 


7f 


5 13 


H 


9 12 


n 


7 16 


^ 


18 19 


n 


61 17 


lU 


83 13 


2l 


48 16 


5| 


67 17 


H 


98 17 


llj 


49 13 


7^ 


63 18 


Sk 


39 19 


n 


57 11 


2f 


15 llf 


17 


11 


10 19 


94 


f.5 


11 


54 1 


1 



COMPOUND DIVISION. 

Ayeb&oes. 

1. My house expenses in 4 weeks amounted to £11 3s 6d ; how 
much was that a week ? 

2. If 5 quarters of wheat of various qualities sold for £14 Is 8d, 
what was the average price of each ? 

3. If a boy spent, during his holidays, or the months of August 
and September, £15 15s 2a, how much did he spend daily? 

4. On Monday the thermometer stood at 60°, on Tuesday, at 56**, 
on Wednesday, at 52°, on Thursday, at 58°, on Friday, at 60°, and 



COUFOUND DIYISIOS. 93 

on Saturday at 58° ; what was the average heat of the atmosphere 
during these 6 days ? 

5. On Monday the barometer stood at 50°, on Tuesday, at 45°, 
on Wednesday, at 55°, and on Thursday, at 60° ; what was the 
average pressure of the atmosphere during these 4 days ? 

6 What is the average value per box of 3 boxes of steel pens at 
Is 6d, and 5 at 2s 6d ? ^ 

7. One quarter of barley was bought for £1 15s, 2 quarters for 
£3 5s, and 5 quarters of another kind for £7 ; what was the average 
price per quarter of the whole ? 

8. The weight of 4 bushels of one quality of wheat was 18 stones 
8 lbs., and 4 bushels of an inferior kind weighed 17 stones 10 lbs.; 
what was the average weight per bushel of the whole ? 

9. A merchant's gain the first week of January amounted to 
£13 8s 6d, the second week it amounted to £12 10s 6d, and he 
gained in the next fortnight £23 1 7s 9d ; what was his average 
gain in each of the four weeks of January? 

10. A gentlemen's annual income is £3500, of which he saved last 
year £1500 ; what was his average weekly expenditure ? 

11.7 sacks of flour were biought to market, whereof 2 sold at 
398 per sack, 2 at 35s per sack, and 2 at 34s per sack ; find the 
average price of the 6 sacks that were sold. 

12. What is the average price per quarter of 300 quarters wheat, 
sold at 70s per quarter, 260 quarters at fiOs, and 270 quarters 
at 60s? 

13. 41 sacks of barley weie brought to market, whereof 33 sold 
as under : 





find the average price per sack of the 33 quarters which were sold. 

14. What is the average value per quarter of 12 quarters wheat 
at £*2 18s ; 3d quarters at £2 17s ; 21 quarters at £2 16s ; 10 quar- 
ters at £2 15s 6d ; 26 quarters at £2 15s ; 31 quarters at £2 14s ; 
23 quarters at £2 13s ; 20 quarters at £2 12s 6d ; 82 quarters at 
£2 12s ; 34 quarters at £2 lis ; 10 quarters at £2 10s 6d ; 63 quar- 
ters at £2 10s ; 3 quarters at £2 8s ; and 8 quarters at £2 7s? 

15. A merchant's gain each of the four quarters of the year was 
as follows : — nz., 1st quarter, £729 10s 6d ; 2d quarter, £360 17s 
lid; 3d quarter, £472 18s ll|d ; and the 4th quarter it amounted 
to £648 10s lOd. In the 3d quarter he lost, by a joint adventure 
to Sydney, £518 10s 7d ; and his loss by bad debts and otherwise 
amounted to £357 17s 4}d. Out of his net gain he purchased a 
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house, for which he paid £616 lis 3d, including his half share of 
the expense of transfer. He spent the rest ; what was his monthly 
and daily average expenditure ? 



A PREPARATION FOR COMMISSION AND INTEREST. 


1. 


£1234 5 


6 ^ 100 


9. £==1123 1 11 X * •, 
10. 31416 10 6 X i -; 


- 100 


2. 


6fi78 9 10 X 2 H- 100 


f. 100 


3. 


7890 11 


1 X 3 -^ 100 


11. 42625 11 7 X tVh 


- 100 


4. 


456 15 


6 X 6 -r 100 


12. 8765 18 4 X J^ H 


r 100 


5. 


675 17 


8 X 6 -^ 100 


13. 6000 10 6 X t - 

14. 6400 12 6x1-^ 


•r 100 


6. 


7531 18 


6 X J -^ 100 


f- 100 


7. 


8456 17 


7 X i -r 100* 


15. 9835 16 2 X t» - 


'r 100 


8. 


8700 16 
£155 16 


10 X i ^ 100 


16. 8953 


18 8 X il - 
6 0x3^x3 


'r 100 


17. 


7 X IJ -^ 100 


21. £256 1 


^ 100 


18. 


451 5 


X 2i -h 100 


22. 983 15 0x4} X 5 


-^ 100 


10. 


256 17 


6 X aj -r 100 


23. 389 15 OxSixU 


-7- 100 


20. 


083 10 1 
26. 


1 X 4J -^ 100 


24. 261 1 


6 0x6fx2| 
■- 73000 


-r 100 




£745 13 6 X 


27 X 4 - 






26, 


1394 11 7 X 


29 X 4 - 


f- 73000 




• 


27. 


661 9 7 X 


41 X 6 H 


r 73000 






28. 


489 19 9 X 


67 X 7 H 


- 73000 






29. 


984 17 10 X 


210 X 8 - 


'r 73000 






30. 


9120 16 4 X 


60 X 6f -■ 


1- 73000 






31. 


7560 15 9 X 


183 X 7i H 
265 X 7} H 


'- 73000 






33. 


989 10 11 X 


r 73000 






33. 


6070 11 10 X 


125 X Oj -■ 


- 73000 






34. 


783 18 X 


346 X 9|| -, 


- 78000 





Find the namher of days, including the last only — 



35. Between Feh. 2 and Mar. 26 



36. 
37. 
38. 
39. 
40. 
41. 
42. 



May 15 and Jane 24 
Aug. 1 ard Sept. 29 
Nov. 11 and Dec. 25 
Feb. 2 and May 16 
ft] ay 15 and Aug. 1 
Aug. ] and Nov. 11 
Mar. 25 and May 25 



43. Between April 5 and Oct. 10 

Oct. 10 and April 5 

Jan. 5 and July 6 

July 5 and Jan. 6 

Jan. 5 and April* 6 

July 5 and Oct. 10 

— - 0(;t. 31 and Jan. 6 

May 1 5 and July 6 



44. 

45. 
46. 
47. 
48. 
49. 
50. 



* Should the fraction of a farthing oCcar, reject it 
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61. Multiply MH 15 6 by the davs between Oct. 1 and Dec. 15 

62. 16 10 Hi Dec. 15 and Mar. 1 

63. 19 10 111 Mar. 1 and July 31 

64. 84 1110 July 3 land Sept. 30 

55. 73 12 6 Sept. 30 and Dec. 31 

56. 39 18 8 Nov. 16 and Mar. 2 

57. 38 15 5 Nov. 2 land June 11 

58. 72 17 7 Mar. 17 and Nov. 15 

69. 83 5 11 Jan. 11 and Oct. 1 

60. . 61 19 4i Feb. 7 and Dec. 17 

61. 39 17 5| May 1 and Dec. 81 

62. 93 14 il June 3 and Nov. 30 

t'i. 59 17 11^ April 16 and Oct. 21 

64. 356 17 aj Nov. 17 and Dec. 81 

65. 536 15 n Oct. 15 and Dec. 31 

66. 653 11 lOf Sept. 17 and Dec. 31 

67. 240 19 ] Aug. 11 and Dec. 81 

68. 753 14 J)f ■ July 31 and Dec. 31 

Should the fraction of a farthing occur, reject it. 



SIMPLE PROPORTION. 
Rule fob Stating. 

(1) Place that term third which is of the same kind as the one 
required ; (2) then, if the answer is to be greater than the third 
term, place the greater of the other two secondy and the less first ; 
but if the answer is to be has than the third term, place the less of 
the other two secondt and the greater first. 

Question, 
How do you distinguish the third term ? 

Answer. 
13y its being of the same kind as the answer. 

Qutestion, 

, Do you know when to place the greater, and when the less, of 
the two remaining terms second ? 

Answer. 

The gp-eater is placed second when the answer is to be greater 
than the third term, but the less is placed second when the answer 
is to be less. 

RULE FOR FIKDINO THE FOURTH PROPORTIONAL, OR RULE FOR WORKTNO. 

(1) Multiplv the second and third terms together; (2) divide 
their product by the first 



96 sDiFLB rsopoBnoir. 

An Aiudyni of the QuestioTU in Proportion. 

The following exercises in Proportion are divided into three 
sections. 

Thb Fibst Segtiov 

Is divided into three divisions, illustrating, in the first division, 
the case in which all the terms are simple, the first and second in 
the same name, and the first prime to tno second and to the third. 

Bule L 

(1) Mnltiplythe second and third terms together; (2) divide 
their product by the first. 

Second Diviaion, 

The case in which the terms, as before, are all simple, and the 
first and second in the same name, but the first not prime to the 
second and third. 

Bvle II, 

Make the first prime to the second and third (that is, cancel), 
and then apply the Bule for working. 

Third Dimsion. 

The case in which the first and second terms are not in the same 
name, or when the first or second, or both, are compound numbers. 

MuU IIL 

(1) Reduce the first and second to the same name, (2) cancel, 
if possible, and (3) then apply the Bule for working. 

Thb Second Section — In Three Divinont, 

Illustrating how the product of the second and third terms is to be 
found in all cases in which the latter is compound. 

Pirat Division. 
The Product should be found by — Coupouhd ob Simple Beduchon. 

In every case, except those in the two following Divisions, the 
product should either be found by Compound Beduction, or the 
third term should be reduced to its lowest name, and the product 
found by Simple Multiplication. 

Second Division. 
The Product should be found by — Compouhd Multipucatioh. 

Compound Multiplication appears to be the shortest method 
when tne second term is not above 12, or when it is a composite 
number, not exceeding 144, neither of the factors of which is 
above 12. 
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Third JHvitum. 

The Product should be found by — Pbacticb. 

Practice is evidently the shortest method when the third term is 
one of the Practice class of prices, for which see pages 79 to 84, or 
in the case of its bein^ a weight or measure, when the lower de- 
nominations are an aliquot p^art of the higher. 

The Third Section — In Five Divisions^ 

Will illustrate those cases occurring most frequently, in which the 
pupil usually finds difficulty in stating the question, without some 
assistance, in the first instance, from the teacher. 

First Division 
Consists of questions in Inverse proportion. 

Second Division 

Consists of questions in which a number ocours, not forming a 

part of the statement. 

Third Division^ 
Questions in which the three terms are in one nt^me. 

Fourth Division^ 

Questions in which one of the terms is to be found from the terms 
of the question by Multiplication, or some other process. 

Fifth Division^ 

Questions in which the answer to the proportion is not the answer 
to the question, but from which, together with the data of the 
question, the answer is generally easily found. 



FIRST SECTION. 

First Drvisioir. 

The eate in which aU the terms are simple^ thejirst and the second 
in the tame name, and the first prime to the second and to the third. 

Note.— The second condition is essential to the Proportion, and 
the third is desirable, as in this state the fourth term will 
eenerall^ be found more easily than when the first term 
IS not prime to the second and third. 

1. If 3 yards cost 1 Ss, what will 4 yards cost ? 

2. If 5 yards cost 13s, what will 4 yards cost ? 

G 
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3. If 6 yards cost 25s, if^hat vill 7 y»rds cost? 

4. If 8 yards cost 25s, what will 7 yards cost ? 

fi. How many yards of cloth may be purchased for £9, the price 
of 69 yards being £16 ? 

6. How many cwt, may be purchAsed for j59, the value of 69 cwt. 

being £7 7 

7. 207s was the yalue of 8 yards, how much should be paid for 

37 yards ? 

8. If 16 yards cost 207s, what is the value of U yards? 

9. The prime cost of 33 bushels is 1978, find the ,prim9 9Q9t of 

29 bushels. 

10. Find what 41 stones of hay should be sold for, when 27 stones 

cost 19s 

11. If 27 yards of linen are Tallied at 950» what should be paid fo? 

14 yards of it? 

12. If 41 yards cost £18, how much is 35 yards of the same worth ? 

13. Lost £18 upon 5$ tons of iron, calculate the loss upon 413 tons. 

14. A farm of 377 acres was let for £1504, what part of it should 

be let at the same rate for £293 ? 

15. If 67 men can earn £29 in a certain time, how much will 18 

men earn in that time f 



16. If 37 yards be valued at id, Trhat will 98 yards of the 

cost? 

17. Exercises on the wording of the above — 

1. 23 : 30 : : 375 cwt. I 8. 181 : 876 : : 67 acres. 

2. 29 : 80 : : 769 qrs.b^rley, | 4. 283 : 759 : ; 79 acres. 

Notb:. — As the object of the two ^st sections is to tralu the 
pupH to the working of the proportion^ we think it desirable, in the 
accounts of these sections, to cause him to reduce the remainder of 
the answer to the lowest denomination of the table to which it 
belongs. 

The pupil should remae this dlvlsiou before passing on to the 
next. 

S^ooam PiVBioib 

The case in which the terms, as hrfore, care aU simplei and the first 
and second in the sam^name^ hut the first notjprime to the second 
Und third, 

18. If 5 yards of silk cost 16s, what will 25 yards cost?* 

* If the terms are perceived to be in the relation of multiple and 
snbmultiple b^ore they are stated, the answer should be found 
either by multiplication or division, without stating. From this 
account onwards, the remaincbr should ba azpresaed ia its. lowest 
terms. 
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19. If it47 be tfa^ price of 81 yards of satin, Tvliat should^ yards cost? 

20. jS7 was paid for 15 yards, find the value, at that rate, of 60 

yards. 

21. When 121 tons cost £6D, how mneh should be paid for 11 tons ? 

23. 49 cwt baying been bought for j£96, how mucn may be bought 

for £16 ? 

23« Valued 36 yards of oloth at £38, what diould be tiie yalue of 
26 yards ? 

24. If 32 yards cost £48, how many yards should I get for £44? 

25. Find the ralue of 48 tons, at the rate of £51 for 60 tons. 

26. Find the dutv on 799 gallpna of port wine, £49 being the duty 

on 504 gtjlons. 

27. If 2408 cwt. of sugar cost £7200, how mucfa^Bhould be charged 

for 4480 cwt. ? 

28. 352 cwt. of iron would at present be worth £181| what is the 

present value of 484 cwt. of the same ? 

29. Exevpises on Cancelling'^ 



1. 164 : 292 : : 45 tons. 

2. ^315 1 725 : 1 79 oz. troy, 

3. 1173: 1248:: 60 miles. 

4. 680 : 1736 :: £48. 

5. 3771: 2916:: £41. 

6. 5632 : 517 : : £92. 



7. 369: 351 :: 673 acres. 

8. 1067; 495:: 579lbs.tr. 

9. 2536 : 456 : : 238 pecks. 

10. 3378 : 1278 : : 329 firings. 

11. 4362: 2070:: 575 cwt. 

12. 1940 : 1644 : • £849. 



Third Division. 

The cases in which the first tmd second termSf though simple^ are not 
in the same name, or in which the first or second, or both, are com- 
pound numhers. J ^ ^ 

30. Find the price of 56 English ells of silk, 16s having been paid 

for 7 quarters of the same. 

31. 803 stones of potatoes sold for £35, how much should 11 tons 

cost ? 

39. A property of 88 acres was valued at £7953, how much should 
315 perches cost? 

38. If 122 yards 1 nail of silk velvet cost £61, how mueh should 
be paid for 47 yards 1 quarter ? 

34. If the present value of 318 cwt, of lead is £246, how much may 

be bought for £65 2s 9d ? 

35. Sold 316 lbs. of cochineal for £124, how much must I sell be- 

fore I draw £1560 178 Ud? 

36. If 234 yards 3 quarters 3 nails cost £117, howmuch should 238 

yards 8 quarters Z nails cost ? 
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37. 415 cwt. 1 quarter of copper helng equal to 469 quarters of 

Tvheat, how much wheat should be given in exchange for 
189 cwt. 8 qrs. 8 lbs. 4 ounces of copper? 

38. How much should be charged for a small field, measuring 2 

acres 8 roods 19 perches, at the rate of £31,255 for 417 
acres? 

39. If 500 ounces of standard gold discharge a debt of £1945 16s 

8d, how many ounces would be necessary to pay a debt of 
£324 19s 8d? 

40. Find how much should be paid for 361 yards of cloth, at the 

rate of 1698 yards for £153. 

41. A farmer brought to market 98 quarters of barley, valued at 

£144, whereof 77^ quarters were sold, how much money 
did the farmer draw f 

42. Exercises on the reduction of the first and second terms. 

1. 39 dwt. : 29 ounces : : 45s. 

2. 276 cwt. : 197 cwt. 20 lbs. : : £60. 

3. 41 yards 11 inches : 87 miles 2 farlongs : : 8d. 

4. 15 quarters : 3728 bushels : : £18. 

5. 3 gallons 1 quart : 3 quarts 1 pint : : 745 dwt. 

6. £9 L7s 5d : £23 18s ll^d : : 27 miles. 

7. £93 Os Ofd ; £654 : : 217 days. 

8. 25 guineas : £8 lis 6d : : 839 cwt. 



THE SECOND SECTION 

Is intended to illustrate how the product of the second and third 
terms is to be foimd in all cases m which the latter is compound. 

FiBST Divisiov. 

The case in which the product should he found by Compound or 

Simple Reduction, 

43. If 5 tons cost £36 8s 5d how much should 68 tons 19 cwt. cost? 

44. If 45 yards are worth £121 3s, what is the value of 371 yards ? 

45. 1000 tons being worth £6393 7s 4}d, how much should be paid 

for 939 tons ? 

46. If 27 cwt. 3 qrs. 20 lbs. be purchased for £181 13s, how much 

may be obtained for £97 7s 9d ? 

47. If the rent of a farm of 220 acres 31 perches is £600 17s 5d, what 

should be the rent of a farm of 108 acres 1 rood 26 perches, 
at the same rate ? 

48. Find the value of 719 lbs. of cochineal, at £106 3s 9{d for 354 lbs. 
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49. Exercises on finding the product of the second and third terms by 

Reduction, 

1. 7944 : 8916 : : £0 15 6^ 

2. 5992 : 5040 : : 17 2f 

3. 2250 : 2439 : : 3 6 5 

4. 86968 : 138240 : : 2 11 7 

5. 4494 : 8904 : : 15 yards 1 quarter 3 nails. 

6. 30105 : 4415 :: 17 cwt. 3 quarters 22 pounds. 

7. £17 10s 4f d : £10 16s ejd : : 27 yards 2 feet 5 inches. 

8. 10 cwt. : 15 cwt. 21 pounds : : 37 quarters 3 bushels 3 pecks. 

9. 896 cwt. 1 qr. 20 lbs. : 2681 cwt. 1 qr. : : 2 ro. 27 per. 14^^ yds, 

10. 65968 : 74192 : : 3 roods 5 perches 21f yards. 

11. £78 6s 8d : £59 lis lOjd : : £6 14s 7f d. 

1:^. 104 oz. 3 dwt. 9 grains : 8 oz. 3 grains : : £12 93 9|d. 

Second Division. 

The case in which the product ahQidd be found by Compound 

MtdtipUcation. 

50. If 7 yards of cloth cost £6 13s 4Jd, how much should be paid 

for 9 yards of the same ? 

51. If 76 yards of lace be valued at £43 13s lid, how much should 

be paid for 45 yards of the same ? 

52. AVhat should be paid for 28 lbs. of sago, when 16s lljd is 

charged for 57 lbs. ? 

53. When the price of 4 cwt. 27 lbs. of loaf sugar is £19 15s l^dj 

how much should be paid for 300 lbs of it ? 

54. £6 6b having been charged for 36 yards 3 quarters 2 nails of 

linen, how much should I get for £8 2s ? 

65. If 11 ounces of gold be worth £42 16s 5d, what will be the 
value of a bar weighing 40 ounces ? 

56. If a bar of gold, weighing 51 ounces, cost £198 9s 7d, how 
' much should be paid for one weighing 28 ounces ? 

57. Sold 11 ounces 15 dwts of platinum for £21 13s 6d, how much 

should I charge for 6 ounces 13 dwt. 8 grains ? 

58. If £75 10s 3id be the value of 25 pounds 2 ounces 8 dwt. of 

silver, how much should be paid for 52 lbs 6 ounces ? 

59. 239 yards 1 nail of cloth being reckoned equal in value to 73 

quarters 7 bushels 8 pecks of wheat, how much wheat 
ought, at this rate, to be given for 185 yards 2 quarters 2 
nails of such cloth ? 

60. If 20 cwt. 14 pounds of iron cost £10 lis 8d, how much is 15 

cwt. worth ? 



61. S^ercises on findicgthe product of tbe second and third tenns by 

Compound MuUiptication, 

1. 864 : 1680 : : 71 acres 3 roods 29 perches. 

2. 16704 : 153 : : 13 gallons 2 quarts 1 pint. 

3. £8 188 6d : iC3 15s : : 741 yards 3 quarters 2 nails. 

4. 3 acres 2 roods 34 per. : 6 acres 2 roods 20 per. : : £36J I3s ?d. 

Tmu) Dnnsioir. 

I%e ease in tehich ikBprodutt ahotdd he found hy am ofibe Praeike 

methods, wepaffes 79 lo 84. 

62. If 335 pounds of cochineal be Worth £91 6s 8d, what is the 

value of 187 pounds ? 

63. When the price of 97 pounds of safflower is ^12 6s 8d, how 

much should be paid for 3 cwt. 3 quarters 1 6 pounds of it ? 

64. 61 cwt. of logwood cost £49 17s 6d, how much should be paid 

for 319 cwt. ? 

65. If 3 tons 4 cwt. 14 pounds of lead be worth £57 13s 4d, how 

much is 4 tons 17 cwt. 1 quartar 7 pounds worth ? 

66. Exercises on finding the product of the second and third terms by 

Fraetic6^ 

1. 582 : 1344 : : 6s 4d. 

2. 1120: 1511: :7s 8d. 

3. 36 cwt. 3 quarters 9 lbs. : 220 cwt. 3 qrs. 21 lbs. : : £3 3s 4d. 

4. 404 yards 1 nail : 458 yards 1 quarter 3 nails : : £6 2s 6d. 

5. 7 acres : 1 rood 12 perches 6 yards : : £15 13s 4d« 

6. 12 acres 15 perches 14 yards : 35 acres 39 per. : : £29 17s 6d. 

7. £490 lis Id : ^303 5s 5d : : 15 cwt. 16 pounds. 

8. 4720 : 4864 : : 32 acres 20 perches. 

9. £37 3s : £33 2s : : 27 acres 3 roods 20 perches. 

10. 1645 : 2779 : : 45 pounds 4 ounces troy. 

11. 8151 : 6017 : : 63 pounds 8 ounces troy. 

12. 4050 ; 1197 } : 45 pounds 10 ounces 10 dwt. troy. 



THIRD SECTIOK. 
FiBffr BrmxoK. — hmatBia PBopotetiON. 

67. If 45 men can perform a piece of work in 80 days^ how 
many men muist be employed to do the same in 18 days ? 

68. In what time will 325 men do what 405 men can do in 
120 days? 

69. If 35 barrels, of 32 gallons, bold a brewing of ale^ how many 
barrels of 36 gallons would have held it ? 



70. How manv yards of cloth) at 18s 6d, tttdeqtial in value to 
1026 yards at 14s 9d? 

7t. How many pounds of aimatto, at 2s SJd a pound, should be 
given in exchange for 125 pounds of Bengal indigo, at 7s 1 Id a 
pound? 

72. How many gallons at lis 6d will come to as much money 
as 260 gallons at 14s 9d ? 

7d. How many ounoes of gold, 18 carats find, may be had for 
11 ounces 18 dwt« 15 grains of stands^rd purity, which is ^2 carats 
fine? 

74. If 145 men can build a ceitain house in 25 Weeks, how many 
men could build it in 12 weeks and 3 days ? 

75. What sum ot money, in four months, will yield as much 
interest as £876 15s S^d in ten months ? 

76. If my triend lends me £1000 for 11 months, how much 
should I lend him tor 5 months, to return the obligation ? 

77. If I lend my friend £1000 for 5 months^ how much should 
he lend me for 11 months to return the obligation ? 

78. If a person, walking nine hours a day, can perform a jour- 
ney in 18 days, how many hours a day must he walk to return in 
15 days ? 

79. A cistern has 2 cranes, A and B. A discharges 5 gallons 
2 quarts in a minute, and empties the cistern in 15 minutes 20 
seconds ; how much does B discharge in a minute, if it takes 20 
minutes 15 seconds to empty the cistern ? 

Second Division. 
One or more numbers occur, not required in the Stilting. 

80. If the price of 75 yards 5 quarters wide b« £16 3s 4d, how 
much should be paid for 47 yards of the same ? 

81. It 25 pieces of cloth, containing 953 yards, are TalUed at 
£154 17s 9}d, how much should 3 pieces, containing 103 yards 
dost, At the same rate ? 

82. If a person travelling 14 hours a day, finish the first half of 
a journey in nine days, in now many days will he finish the re- 
maining hatff travellmg 10 hours per day at the same rate ? 

83. If 95 men Consume 828 stones 8 pounds of beef in 3 months, 
how much will 305 men require in the same time? 

84. 25 cwt. 3 qrs. 17 lbs. of sheet lead, measuring 359 feet, cost 
£50 18s 9d, how much should be paid for 17 cwt. 1 qr. 23 lbs. ? 

Questions in which the three terms are in one name. 

85. Required the length of a piece of carpet 1 yard 1 quarter 2 
nails wide, which Shall cover the Same surface as a&othet piece 
80 yards long and 3 quarters 8 nails wide ? 
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86. 5 acres 2 roods 25 perches of arable land being thought I 
equal in value to 10 acres 1 rood 35 perches of pasturage, how j 
much arable land, at that rate, ought to be g^ven for a square mile 

of pasturage ? 

87. How much cloth, 5 quarters 8 nails wide, is equal in value I 
to 509 yards 3 quarters of the same quality, 8 quarters 1 nail | 
wide? 

88. If 175 ounces troy are equal to 192 ounces avoirdupois, how 
many ounces avoirdupois are there in 270$ ounces troy? 

89< A man 6 feet high casts a shadow of 7 feet 10 inches, what 
is the height of an object, which, at the same time, casts a shadow 
of 1000 feet 6 inches ? 

90. If 175 ounces troy are equal to 192 ounces avoirdupois, how 
many ounces troy are equal to 270} ounces avoirdupois ? 

91. "A grocer, bartering with a clothier, charges 6s 4d for tea 
which cost him only .^s 8d ; what should the clothier charge for 
cloth which cost him 8s 6d, to be no loser in the transaction ? " 

92. If the interest on £215 18s 6d be £9 6s 8d, how much is that 
for ^100? 



The pupil should now pass on to Interest and the first course of 
Fractions, after which he may return and do the two following 
sections : — 

One or more of the terms is to be found by addition, or some other 

process. 

93. A clerk entered on his duties on the 1st of January, at a 
salary of £150 a year ; he left on the 15th of September ; how 
much is due to him, including both days ? 

94. If 18 men can execute a certain work in 5 days of 10 hours 
each, how many men must be employed to do it in 36 hours ? 

95. A spirit merchant has 80 gallons 1 quart of whisky, which 
is worth £45 13s 4d ; he mixes with it 10 gallons 3 quarts 1 pint 
of water ; required the value of 25 gallons 1 quart of the reduced 
spirit. 

96. A spirit merchant has 50 gallons of brandy, which he com- 
monly sells at 27s 6d a gallon, he adds to it 6 gallons of water ; 
how much should he charge for 30 gallons of the reduced spirit ? 

97. A merchant bought 100 gallons of whisky at 9s 6d a gallon, 
to which he adds 20 gallons of water ; how much must he charge 
for 40 gallons of the reduced spirit, so as to gain 5 guineas on the 
whole ? 

98. A com merchant buys 197 quarters 2 bushels of oats for 
£250, which, having received damage in his possession, he is wiL 
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ling to sell at a loss of £50 ; how much should be charged for 85 
quarters 7 bushels, at this rate?. 

99. A vessel containing 509 gallons 3 quarts, in 7 minutes dis- 
charges 80 gallons ; in what time would it be emptied, if there 
flowed into it 60 gallons every 7 minutes ? 

100. If 5 hhds. of sugar, each weighing, on an average, 12 cwt. 
15 lbs. uett, are bought for i:i25 17s 6d, how much is 30 cwt. 3 
qrs. 25 lbs. of it worth ? 

101. How much black cloth, at ^5s 9d a yard, should be given 
in barter for 15 pieces of linen, each containmg 24| yards at 3s 9d 
a yard ? 

102. Bought 25 yards 2 qrs. of silk velvet for £11 12s 6d, on 
which I wish to gain £2 10s ; what will be the selling price of a 
a piece measuring 8 yards 3 nails ? 

103. The rent of a farm of 130 acres is £520 a year ; what should 
be its yearly rental when three fields are taken from it, each mea- 
suring 6 acres 1 rood 15 poles ? 

104. From a piece of cloth measuring 36 yards 1 quarter 2 nails, 
worth £20 17s 6d, I sold a part for £13 19s l^d, at the same rate, 
how much is on hand ? 

105. It was calculated that 15 men would cut down a crop of 
wheat in a week, but 6 of them having been otherwise employed, 
in how many days will the remainder cut down the wheat ? 

106. A vessel with a crew of 15 men have provisions for 120 
days at the rate of 50 lbs. a-day. During the voyage they pick 
up 6 men &om a wreck ; to what must the ship's daily allowance 
be reduced, that these men may be supported ? 

Questions in which the answer to the proportion is not the answer 

to the question. 

107. 10 joiners can execute the wood- work of a house in a fort- 
night, working 10 hours a day; how many additional hours per 
day, must they work to have it finished in nine days? 

108. A gentleman spends £50 17s 9|d between the 1st of June 
and the 15th of August, including both days ; now, supposing his 
income to be £350 per annum, at the above rate of expenditure, 
whether would he save or run in debt, and to what extent in the 
course of a year? 

109. "A farmer computed that 16 shearers would cut down his 
crop in 23 days ; but, finding his com ripe, and dreading an altera- 
tion of weather, resolves, after 8 days' work, to have the remainder 
cut down in 6 days ; how many additiorud reapers must he pro- 
cure for that purpose ? " 

110. An agent, who is allowed 4} per cent, commission sold 
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goods last yett* to the ftttotint of £20965 181 dd) but his losses by 
bad debts amounted to £650 lis tUd ; reqtiired his nett income. 

111. Botigbt 60 qtiarterS of wheat for £109 17s 6d ; what must 
I charge for 23 quarters of it^ so as to gain 10 guineas by the sale ? 

112. Bought 75 bags of 8U^ for £190 183 6d, four bags of 
which having reoeived dAmage, I sold at a loss of £8 I5S) bow . 
much were they sold for ? 



COMPOtTND PBOPORTION. 

BX7LE ¥0R 8TATIKO. 

"PUkxm that term third which is of the same kind as the one required; 
then take any two like terms, and the third term, and state as in 
simple proportion, tmthout reference to any of the other terms. IVeat 
each like pair in ]jke manner, placing them under the former, l^e- 
duce each pair te one denomination, and divide the product of the 
second and third terms by the product of the first terms. 

Ex. — ^If 9 men can make a road 4 miles long^ in 18 days, how 
many men will make a road 12 miled long in 27 days ? 

Men J(. 

4 : 12 : : 9 _X X^X 1^ - ia lir«„ 
27 : 18 "^^gy;^^ ^ ^' 

1. If 42 men can do a piece of work in 12 weeks^. wotkifig 10 
hours a day, how many men must be employed to do a simikur 
piece of work in 7 Weeks, working 8 hours a day? 

2. How many days >»ill 10 men require to make 46} ream^ of 
paper, working 12 hours a day, when 15 men, working 11 hours 
a day, take 9 Hays to make 54} reams? 

3. A person deposited a certain sum of money in a bank, and 
upon drawing it out at the end of 7 months, t^Ceived for interest 
£13} at the rate of 4 per cent. How much money was deposited ? 

4« Suppose it re(][uires 40 men to. cut down 250 aci!iBS in 20 days, 
how many acres will 17 meii cut down in Zl days ? 

5. A field of 16 acres can be ploughed in 7 days by 14 horsed^ 
iu what time could a $eld of 9 acres be ploughed by 18 horses ? 

6. Calculate the interest on £415 for 21 days^ at the rate of 6 
per cent. ^ 

7. iteceived £16 for the use of £500^ for the ^rst 4 months of 
the year, at what rate per cent, was my money lent 7 

8. If a vessel 12 feet long, 8 feet wide, and 1 foot 7> inches deep 
contains 960 gallons, what must be the depth oi a vessel which is 
to be 4 foet long and 3 feet wide^ to contain 100 gallons ? 
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9. If 112 men can cot down 460 aeres, 3 roods, 9 poles in 6 days, 
how many men will cnt down 72 acres in 5 days ? 

10. If the eanriage of 15 cwi. Uxt 7^ ddka is £2 14s 4id, how far 
ought 40 cwt to be earned for £14 lOs ? 

11. If the 4 lb. loaf sells at 8d when wheat seDs at 54s per quar- 
ter, what onght the 6d loaf to weigh when whei^ sells at 84a per 
quarter ? 

12. If the 8d loaf we%hs 4 lbs. when wheat sells at 50s a qr., 
what should be the price of wheat when the 6d loaf weighs 2 lbs. 
4^ ounces ? 

13. If 3 men can mow 14 acres of grass in 5 days of 9 homrs each, 
in how many days of 10 hours each, will 5 men mow 35 acres? 

14. If the 4d loaf weighs 24 oz. when wheat sells at 56s per qr., 
what' is the price of wheat when the 6d loaf weighs 30 oz ? 

15. If 780 men on full rations consume 221 quarters of wheat 
in 119 days, how many on half rations will consume 437 quarters 
in 57 days ? 



(COMMISSION AND INTEREST. 

Sechoh I.—- To find the commission on any sum of money, or the 

interest for one year.* 

Rule. — {1). Multiply the principal by the rate per cent. 
(2). Divide the product by 100. 

Sectios n. — ^To find the interest on any sum of money for a num- 
ber of years. 

Bide, — C\). Multiply the principal by the number of years. 
r2J. Multiply this product by the rate per cent. 
(3). Divide the last product by 100. 

Sectioh in. — To find the interest on a sum of money for a ntmiber 

of months, or years and months. 

Rule. — (1) Beduce the months to the fraction of a year, and the 
years and months to a mixed number of years. 

r2V Multiply the principal by this fraction or mixed number. 
(3). Multiply the product by the rate per cent. 
(4). Divide the last product by 100. 

^ote.— Maltiply by the fraction or mixed mmiber aoooffding to fbe 
methods at page «1. 

• In all interdst calcubtions, reject the firaction of a fkrthing. 
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Section IY.— To find the iuterest on a sum of money for a nnmbor 

of days. 

Bule I. — (1). Multiply the principal by the number of days. 

(2). Multiply this product by double the rate per cent. 
(3). Divide the last product by 73000. 

Bule 77.— (1). Multiply the number of days by double the rate 

per cent. 
(2). Multiply the product by the principal (Compound 

Reduction). 
(3). Divide the last product by 73000. 

Note. — The money lent is called the principcUf and the sum of the interest 
and principal is called the amount. 



Section I. — Find the commission or the interest for one year on 

cent j 16. £716 at 6 per cent. 



1. £865 10 6 at 3 per 

2. 750 11 2 2 
960 17 1 3 
678 14 9 3 
937 5 6 2 



3. 

4. 
5. 
6. 

7. 
8. 



678 7 6 

931 11 3 

345 3 8 

9. 1679 13 9 

10. 2981 

11. 34H8 

12. 4397 

13. 5291 9 

14. 6713 1 6 

15. 7819 11 11 



tt 
It 
tt 
tt 
tt 
ti 
tt 
It 
tt 

C( 

(( 
(( 
<( 
tt 



16. £716 

17. 917 

18. 97 



19. 
20. 
21. 
22. 



67 
99 
69 
61 



23. 213 

24. 371 

25. 979 

26. 99 

27. 97 

28. 176 

29. 970 

30. 775 



10 6 

11 7 

17 9 
19 11 

18 11 

15 2 

11 11 
9 9 
9 11 

12 6 

16 9 

13 10 

19 1 
13 4 



tt 
II 

tt 



tt 



tt 



{( 



It 



II 



I K 
It 

II 
IC 



Section Il.^To find the interest for a number of years* 

Find the interest on 



Percent. 

31. £72 18 for 2 years at 1 



32. 96 15 — 3 

33. 68 19 — 4 

34. 83 13 — 6 

35. 27 14 — 2i 

36. 87 12 — 3j 

37. 78 10 — 4j 

38. 120 13 — 6| 



(I 
II 
II 
II 
II 



ii 



II 



6 
5 

4 
7 
8 
3 
7 



45. 240 11 11 — 6/y 

46. 354 5 6 — 6/7 



J 



BarOent. 

39. £118 15 7 for 3 yrs. at 4 

40. 281 12 6— 7 

41. 119 13 8 — IJ 

42. 140 7 7— loj 

43. 138 9 5 — 2| 

44. 150 10 2 — 4,85. 



2 

5* 

6 

H 
7i 
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Thibd Secthon. 

To find the interest for a number of months, and for a number of 

years and months. 



Mnd the Interest due on 



1. £349 1 

2. 471 2 

3. 658 11 

4. 637 12 

5. 791 3 

6. 763 4 

7. 131 13 

8. 140 14 

9. 150 6 

10. ^236 6 

11. 348 16 

12. 567 16 

13. 783 7 

14. 384 8 
16. 269 17 
16. 962 18 



Montba. FisrCt, 

11^ for 6 at 4 

9i — 4 — 6 

7| — 2 — 6 

61 — 3 — 3 
31 — 1 — 4 

1 — 1 — 7 
lOj — 8 — 2 

8 — 9 — 6 
6} —10 — 1 
4 —10 — 4 
3j —11 — 3 

2 — 6 — 5 
1} — 6 — 4 
2 — 7 — 5 
3} — 7 — 6 
4 — 7 — 7} 



17. £89 

18. 75 

19. 65 

20. 95 



21. 
22. 



68 
48 



23. 178 

24. 167 

25. 79 

26. 49 

27. 59 

28. 69 

29. 276 

30. 397 

31. 437 

32. 673 



17 



Fsr Cent. 

3y. 3 mo. at 4 
3y. 9mo. — 5 
2y.4mo — 7J 
2 y. 8 mo.— 4 
• 6 y. 2 mo.— 2 J 
■ Sy.lOmo.— 3 
6 y. 1 mo. — 4J 

6y.llmo 5 

2I mo. — 3 
4J mo. — 4 
6| mo. — 6 
3|mo. —3 
4| mo. — 6 
7f mo. — 6 
lO^',- mo. — 5 
3"/j mo, — 6 



Fourth Section. 

To find the Interest for a number of days. 

Find the Interest due on 



33. £4bl 

34. 642 

35. 433 

36. 664 

37. 565 

38. 76 

39. 67 

40. 63 

41. 75 

42. 161 

43. 253 

44. 858 

45. 468 

46. 69 

47. 70 

48. 78 

49. 137 
60. 140 



for 

— 

— 

— 

— 

13 4 — 

16 8 -r 

2 6 — 

18 4 — 

6 8 — 

8 9 — 

10 8 — 

3 li— 

7 lOf— 

11 6 — 

9 4 — 
13 3 — 

6 8- 



PorOent. 

10 days at 6 



15 
25 
30 
18 
27 
33 
37 
39 
40 
40 
43 
46 
47 
45 
48 
50 
60 



6 
5 

* 

o 
5 
5 
4 
4 
4 
3 
3 

^ 

2J 
3J 
3i 



51. £150 

52. 91 



63. 
64. 
65. 
66. 
57. 
58. 
59. 
60. 
61. 



81 
71 
77 
88 
87 
99 
97 
98 
95 



62. 325 

63. 76 

64. 431 
66. 89 

66. 563 

67. 98 

68. 635 



7 6 
19 4 

4 11 
16 7 

3 11 

14 10 

5 9 

16 8 

7 7 

18 6 
9 6 

10 2 

6 6 

15 4 

8 10 

17 1 
6 11 

19 7 



for 51 

— 52 

— 53 

— 84 

— 56 

— 65 

— 62 

— 62 

— 49 

— 69 

— 69 
—140 
—143 
—145 
—168 
—176 
—187 
—188 



For Cent. 

day sat 4 

4 

- U 

1* 

- 2i 

2f 

3 

3i 

3J 

2 

3 

4 

6 

6 

2 

— - 3 
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69. 


For Cent. 

£57 7 2 for 210 days at 4 


80.^6957 8 


FBrOant 

2 for 706 days at 4| 


70. 


735 18 9—213 — 


• 6 


.81. 


88 7 


1 _612 3} 


71. 


43 11 10 —215 


- 3 


82. 


858 4 


li-201 — 4 


72. 


573 14 3 —449 


- 1 


83. 


97 9 10—575 4} 


73. 


49 9 11 —209 - — 


« 8 


84. 


927 17 


6—85 7 J 


74. 


857 12 8 —433 


- 3 


85. 


457 16 


0—96 7} 


75. 


70 1 8—231 


- 4 


86. 


739 18 


4—66- 2} 


76. 


785 16 6 —841 


" 3 


87. 


956 13 


4 — 76 — 5* 


77. 


75 3 6 —257 > 


- 4 


88. 


258 15 


_ 87 — 4* 


78. 


648 2 3 —499 


^ 5 


80. 


458 17 


6—89 — »i 


79. 


84 5 4 —189 — 


- 3 


90. 


473 13 


4—94 ^^ $J 



Find the inierest on £720. 

91. From 1st Jannary to 24th Fehmary, at 2 p^ cent. 

92. -^*- 24th January to $lst March, at 4 
93, 15th March to 25th May^ at 5 

94. 1st May to Slst July, at 7 

95. ...^ 29tb June to 30th September, at 7) 
98. — Ist January to 31st May, at 2 



97. 

9R. 

99. 
100. 
101. 
102. 
103. 
104. 
106. 



106, 
107. 
108. 
109. 
110. 
111. 
U2. 
113, 
114. 

115. 
116. 



On £673 6s. 



at2| 
at 8 



at3| 
at 3} 



13th February to 17th May, 
11th February to 27th May, 
3rd March to 13th July, 
'l7th June to 31st October, 
27th June to 18th September, at 4 
21st May to 29th September, at 4) 
25th May to 31st August, at 5 
17th June to 17th October, at 5} 
19th October to 3lst DecembeTi at 7 

On £96 18s. 

10th December io 1st Feby., itt 7| 
llth Jannary to 15th May, at 10 
19th January to 21st July, at 10 
1st April to 1st March, at B^ 

17th Apr. to 30th November, at 7| 
6th May to Ist December, at 8| 
21st February to 19th Aug., at 4 
llth September to 16th June, at 4) 
9th January to Ist October, at 6 
30th July to 23d April, > at 5i 
30th ^ulj to 24th December, at 7} 



cc 



(I 
(( 
•I 
ft 
it 
(f 
tl 

CI 



cr 
•( 
«c 
<i 
4« 
(( 
tt 
K 
IC 
U 
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Tind the Interest on tlie following Aoeoiints, at 4 per cent, without 
first calculating for each item ; thus, taking the 117th account, 

;i.) Mnltjpljr je291 by 32, and ^917 by 23. 

2,) Add their results together. 

3.) Multiply their sum by 8, the double of the rate per cent. 
[4.) Divide the last product by 73000. 

117. On £291 for 32 days, and on £917 for 23 days. 



U8. £672 --- 18 

U9. £1207 — 21 — • 

120. jC49 7 7i— 33 -— 

£301 7 10—41 days. 

121 £61 10 6—41 

£$8 13 5 ^ 47 days. 

122. £230 9 I — 47 

£100 IS — fiOdaya. 



£765 -^ 81 — 

£2109 — 35 — 

£48 17 4i— 35 — and 

£65 11 7—45 — and 

£78 2 9 — 60 — and 



Calculate the Interest on the following Section, as in the cose of 

the n7th account, above. 

123. £73 from Jan. 7 to April 17, and on £87 from April 17 to 

July 3Xf at 5 per cent. 

124. £97 from Oct. 7 to Nov. 30, on £60 from Nov. 2 to Jan. 5, 

and on £360 for 35 days, at ^ per cent. 

125. £80 15s from Oct. 10 to Dec. 10, on £70 12s from Oct. 10 to 
' Dec. 31, and on £450 for 23 days, at 4} per cent. 

126. £94 lis from Oct. 18 to Dec. 31, on £78 15s from Oct. 18 to 

Dec. 17, and on £69 for 60 days, at 5 per cent. 

127. £71 19s from May 9 to July 21, on £20 14s from May 9 to 

Aug. 3, OB £608 for 30 days, on £731 15s 6d from May 9 to 
July 20, and on £75 18s from May 9 to Dec. 12, At 4| per cent. 



Find the amount of 



ItoOBiit. 

12«. £67| 18 4for30days,«t4 



129. 763 15 9 — 40 

130. 937 19 9 — 60 

131. 648 15 4-^35 

132. 649 13 3 — 45 

133. 769 19 8 — 55 



4i 

7i 



Rnmb 



134.£98 8 8Ja».ltoJuly31.« 

135. 71 13 4 Feb. 25 to Aug. 1. 

136. 76 4 3 Feb. 7 to Sep. 1. 

137. 46 14 10 Mar. U to Sep. 11. 

138. 65 6 8 Jan. 5 to July 5 

139. 70 15 6 April 5 to Oct. 10. 



Whw. 09 snU tfl pw otiooed, 5 per cent, is understood. 



112 



OOHKIBSIOH Ain> IHTBBBST. 



To calculate the interest on a bill or debt when partial payments 

are made. 
Write the principal, that is the bill or debt, at the date when 
due, and below it tne first payment, which subtract from the prin- 
cipal, and in like manner subtract each successive payment, then 
calculate the interest (as in the case of the ll7th acct. above,) on 
principal and the several successive balances. 

Example. 

A bill for £200 became due on 3d March, whereof i^70 was paid 
on the 28th March, £70 on the I7th of April, and the balance, in- 
cluding interest on 15th May, what did the last payment amount 
to, reckoning interest at 3^ per cent. ? 

Days. 



March 3 
" 28 


Bill due, 

JL aiQ, • a • . . • 

Balance, ... 
Paid, .,, .•• 

Balance, ... 
Int. due, 

of last payment, 


£200 
70 






X 25 = 5000 


April 17 


130 
70 






X 20 = 2600 


May 15 
Amount 


60 
17 

£60 17 




9(1 


X 28 = 1680 

9280 

7 




73,000)64960(0 
20 



) 1299200 
EXEBCISES. 17/9| 

1. A bill for £270 fell due on the 17th April, whereof £100 was 
paid on 30th April, £100 on 1st May, and the balance and interest 
on 1st June, what was the amount of the last payment ? 

2. A person borrowed £250 on the first March, at 4 per cent., 
which he paid as follows — viz.^ on May 7th, £100 ; on June 28th, 
£50 ; on July 17th, £50; and on the 25th September, £50. Find 
the interest due on the debt. 

3. Became indebted to the bank, on the 27th November, £750, 
£350 of which I paid on the 1st January, £200 on the first April, 
and £200 on the first July. How much interest, at 4^ per cent., 
was due ? 



To calculate the interest on cash accounts and accoxmts current. 

A cash account, or an account current, is written on two pages, 
the left is marked Dr. and the right Cr. The Dr. side contains the 
sums paid by the person fumishiog the account, and the Cr. side 
the sums which the person furnishing the amount receives. 



OOmOBSIOV ASD IBTEBE8T. 



113 



The following example will show how the interest is calculated 
on these accounts. 

Dr. A. B. in Account Current with the Union Bank. Cr, 



Jan. 5. 


To Cash drawnj 


£500 


Jan. 17. 


By Cash lodged 


£170 


Feb. 7. 


II u 


120 


Feb. 26. 


II II 


850 


Mar. 3. 


11 IC 


100 


Mar. 15. 


II II 


700 


" 27. 


II II 


470 


Apr. 20. 


II i( 


50 


April 1. 


II II 


90 


" 26. 


II II 


100 



Find the balance, including interest, till 21st May, aUowiug the 
Bank 5 per cent., and A. B. 4 per cent. 



Dates. 




Sums. 


Days. 


5P. C. 


4 Per Cent. 


Jan. 5. 
•• 17. 

Feb. 7. 

" 25. 
March 3. 

" 15. 

" 27. 
April 1. 

« 20. 

" 26. 


To 
By 

To 

By 

To 

By 

To 

To 

By 

By 


Dr. 
Dr. 
Dr. 
Dr. 
Cr. 
Cr. 
Dr. 
Dr. 
Cr. 


500 

170 


Xl2 
X21 
Xl8 
X 6 
Xl2 
Xl2 
X 6 
xl9 
X 6 
x25 


6000 
6930 
8100 
600 
2400 

1140 
60 


6000 
160 

2250 


830 
120 


450 
350 


100 
100 


200 
700 


500 
470 


30 
90 


60 
50 


10 
100 


90 



Interest, £2 10 9} 25230 

Balance of Principal, 90 6720 

DueA.B £87 9 2} 7300 | 18510 



8400 
1680=i off. 

6720=47^ 



lU 



COmOBSION JLKD JSTSBSST, 



1. Find the interest on the following account with the Union 
Bank of Scotland, until 26th December, allowing the Bank 6 pei? 
cent., and A. B. 4 p^ cent, on their baUnce, 



Dr. Mr A. B., in Acct. Curt, with the Union Bank. 


Cr, 


Jan. I 


To Balance 


£700 


Jan. 30. 


1 

By Cash 


£550 


Feb. 20. 


" Cash 


870 


March 7. 


i( (1 


800 


May 10. 


tt It 


200 


April 15. 


i( tt 


300 


July 27. 


tt tt 


1000 


June 3. 


tt ti 


450 


Aug. 19. 


tt tt 


150 


Sept I. 


tt tt 


400 



2. Calculate the interest due on the following account^ to 1st 
Fovemher :-^ 

Dr. George Scott, in Acct. Curt, with Smith & Co. Or. 



Feb. 16. 


To Goods, 


£460 


March 8. 


By Cash, 


£ 90 


April 7. 


" Cash, 


170 


May 20. 


*' Bill, 


600 


June 27. 


" Goods, 


390 


July 7. 


" Sugar, 


800 


Aug. 15. 


" Ins., 


40 


Sept 8. 


*' Rum, 


200 


-^pt 19. 

■ I- 


" Goods, 


BOO 


Oct. 5. 


" Cash, 


170 



DISCOUNT, 

Discount is the sum that ought to be allowed for receiving pay* 
ment of money before it is due. 

The present value of a sum due at a future period is such a sum, 
^hat, if put out at interest for the given time and at the given rate, 
would amount to the sum then due. 

In discounting bills, bankers and merchants charge a sum equal 
to the interest of the whole bill for the time it has to run, together 
with the three days of grace. After the bill falls due, three days more 
are allowed in Great Britain and Ireland for payment, and these are 
called days of grace. 

When a bill is made payable at so many months after date, 
calendar months are understood. Thus a bill drawn on the 31st 
of August, at 3 months, would, without including the days of grace, 
&11 due on the 30th November, and legaUy on 3d December. If a 
bill fall legaUy due on Sunday, payment is made in Great Britain 
on the Satwrdayt in Ireland on the Monday. 

The proceeds of a bill is the sam received for it from the bank. 

To find the true discount and present value. 
BtnuB.— As the amomit of £100, at the given rate and for th» 
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given time, is to the interest of £100, fo is lite debt to the true dis- 
count ; or, as the amount of £100 is to £100, so is the debt to its 
present yaliie. 

Find the present value and true discount upon the folkrwing bills* 
Also, find the usnal or banker's discount. 

Drawn. Biscovnted. 

1. £420 17 5 Jan. 11th, at 3 months. April 8d, at 4 per eent. 
S, «aO 2 6 Mar. 3d, at 6 " May 17th, at 5 "* 

2. 217 19 11 Aug. 7th, at 2 " Aug. 12th, at 4 '* 

4. What ready money is equivalent to £460 17s 6d, payable 3 
months hence, allowing intenest at 3{ per cent 7 



A FRACTIOlf 

Is one or mors of the equal parts of one or of any whole number^ 
as ^ or }, or }, or •)- of 3, which is equal to -f , or ^ of 7, which is 
eqim to ^. 

NmCBBATOB Jjm DBSOaONATOB. 

A fraction Is expressed by two numbers, one of which is placed 
above, and the other bdow a line, drawn between them as above. 
The number below the line is intended to indicate the number of 

Sarts into which the unit or whole number is, or is supnosed to be, 
ivided, and is called the denominator; that which is placed above 
the line shows the number of parts intended to be expressed by the 
fraction, and is called the numerator. 

Tebics. 

The numerator and the denominator of the fraction, when spoken 
of together, are usually called the terms of the fraction. 

YULOAR FbACTIOHS. 

All fractions, when both the terms are expressed, ate called 
common or vulgar fractions, as }, y'^, ff , or jV^. 

A Mixed Number 
Is a whole number with a fraction annexed to it, as 5|, 6*75. 

A Fbofes Fractiok 

Is one in which Hie sumetator is less than the denominator, 
as § or ^T^, 

As Ihfdqfxe Fbactiov. 

Is one in which the numerator is not less than the ^enonunator, as 
i or J, or I, f , V*, &0.J &0. 
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The Pbhtoifle of the Reduction of Fbactions. 

A fraction is multiplied by a namber by multiplying^ the nume- 
rator by that number, and keeping the same denominator, or by 
dividing t^e denominator and keeping the same numerator : thus, 
4 multiplied b^ 2 is f . For the whole number in each of the frac- 
tions 4 &nd f IS diyided into 8 equal parts, and in the fraction f we 
have twice as many of the purts as we have in the fraction |^. 

A fraction is divided by a number by multiplying its denominator 
by that number, and keeping the same numerator, or by divid- 
ing the numerator and keeping the same denominator: thus, |- 
divided by 2 is -i^. For the whole number being divided into 
twice as many equal parts in -A as it is in -f-, each of the parts in 
I- is twice as great as each of the parts in -fg. 

The value of a fraction is not altered by multiplying or dividing 
both its terms by the same number. For if the numerator be mul- 
tiplied by any number the fraction is multiplied by it, and if the 
denominator be multiplied by the same number, the fraction is 
divided by it. The value of a quantity is not altered by multiply- 
ing and dividing it by the same number. 

For example take |-. Both terms of |> multiplied by 2 = ^, 
and both terms divided by 2=| ; now, f, {} and -^i are all equid, 
because they each are evidently equal to \, 



CASE I. 

To reduce a fraction to its lowest terms or simpleatform. 

Ist Division. — ^The greatest common measure is under twelve. 

(See page 38.) 

1. * 7.« 13. i* 19. If 25. Jl 31. M ^7.^^ 

2. A 8.11 U.^ 20.il 26. A 32. VV^ 38. ^^ 
8. I 9. a A5.U 21.^ 27. A 33. VW 39. ^ft: 
4.^10.** 16. A 22.11 28.11 84. in 40. |J 
5.An. il 17.^ 23. I 29.11 35.^ 41.,^ 
6-i*l2.Tjy 18.il 24.fl 30. A 86.i|i 42.^1 



2d Division. — ^The ereatest common measure is above 12, and must 
be found by tne ordinary process.— (See p. 88.) 

fS. m 46. i}# , 49. mi 52. Um 65. HUi 

44. mi 47. mi 60. im 53. mm se. *m* 

45. mi 48. mi 51. mi 54. .,fty\fr 57. -fty^ 
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CASE U.— 1st DiYisiov. 

To reduce a mixed number to the form of a simple fraction. 

Multiply the whole number by the denominator of the fraction, 
and add the numerator to the product for the new numerator, 
and keep the same denominator. 

18. 48* 19. 24^ 25. 4285^^ 

14. 62^ 20. 37^ 26. 7661,^ 

15. 61* 21. 46tJ^ 27. 9785^ 

16. 87 A 22. 73^ 28. 8971^ 

17. 49i 23. 29TrfW 29. 7867AV 

18. 68^ 24. SStMtt 30. 6878#^ 



1. 3i 


7. m 


2. 4f 


8. 17J 


3. 5 


9. 18* 


4. 6» 


10. 13f 


5. 7i 


11. 19f 


6. 8f 


12. 16i 



2d DiYisiOH. — To reduce an improper fraction to a whole or mixed 

number. 

Divide the numerator by the denominator for the whole number, 
and if there be a remainder write it as the numerator of the 
fractional part of the mixed number. 

ifl 45. m^ 52. W o9- Ht^ 

V 46. ^^ 53. -Htf^ 60. HW 

W 47. m^ 64. W 61. HfP 

^l 48. m^ 55. W 62. mi-s- 

^ 49. x^SL 56. e^^ 68. '^^W^ 

^ 50. m^ 67. ^Wj^ 64. i^HI^ 

^ 51. ^4^ 58. iglJi 65. m^ 



81. V 


88. 


82. y 


89. 


88. V 


40. 


84. V 


41. 


35. y 


42. 


86. V 


43. 


87. V 


44. 



CASE ni.— 1st Division. 

To reduce fractions of different denominators, prime to each oiTier, 
to others of equal value, having the same denominator. 

Find the least common multiple of all the denominators for the 
new denominator ; divide this new denominator by the denomi- 
nator of one of the given fractions, and multiply the terms of the 
fraction to be reduced, by the quotient, and ao the same with 
each of the other given fractions. 

To find the l c. m., see p. 40. 

i.f & i 5.H&* 9-i * * & + iS-iiV ^V U& i 
2.i& 4- 6.f i&iio.| i i & + 14.l|iM*TV& + 
3.i& i 7.|i&f ll.| f •A:& i 15.}« -iV + &T>r 
4.*&i!V8.i*&ii2.f AH&if 16. + ,V « tV& i 



lid niAOTroHS* 

2d DiYisiON. — To reduce fractions of difibrent denominators, not 
prime to each oiher^ to others of equal yalue^ having the same 
denominator, proceed as in 1st Diyision. 

1. i&i 11. J f i&i 21, f B *&i* 

2. I & ^ 12. i I ^ & I 22. f T^ A& I 

3. i & iV 13. 4 tV* & I 23. f M f & tW ^ 

5. f & i 15. i H & i 25. i I T^& ,^ 

7.A&H 17. JMt&* 27.H1||&^ 

& * & ^ 18, 1 Hi & i 28. i i i & tV 

9.A&5V 19-ftAi&J 29. J f f&i 

lO-ii&M 20. i^i&A 80. i ^ i&T^ 



OASE IV.— To find the stim of several fractions. 

Beduce the fractions to a common denominator, and write the 
sum of the numerators over the common' denominator, for the 
answer. Before applying this nde, reduce improper fractions to 
whole or mixed numbers ; and when the fractions are of dif- 
ferent denominations, reduce them to the same denomination, 
and if compound, to simple. 

NoTB. — ^Aa a general rule, express all fractions to their lowest 
terms, and improper ones as mixed numbers. 

l.i&l 7. f &A 13. * i&l 19.-ti^M&* 

2.i&i 8. |&-^ 14. J 4 &T^ 20.,%,^H&M 

8.^&f 9. 4 & i 16. |i&t 21.-A-Aff&lt 

4.f&flO.A&A 16-1 H&A 22.ifTVJ#&f* 

5.f &| ILAAM 17.:^if&* 23.Hff&i 

6.|&f 12.A,&iJ IS-AA&I 24.MM&-IV 



CASE v. — ^To find the difference of two fractions. 

Beduce the fractions to a c. d., and place the difference of the 
numerators over the c. d. lor the answer. 

5.^-4 9. |~4 13.1f-A 17.|i-4i 

6-*-* IO.tV'^ 1*-H-A 18-tfr-ii 

7. *-i 11. |~f 15.A-^ 19.t*-«* 

8. li-flr 12.-ti~if 16. f '•-fi 20. ^-i* 
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CASE VI. — To find the product of two or more fractions, &c.* 

Multiply the numerators together for the new' numerator, and the 
denominators together for the new denominator. 



2.* of I 9.^x| 

8. 1 of* lO.ffxV 

4.ioff n.Mxft 

5.* of I U.^y^x^T: 

6. I off 18. ^X;^ 

7.1 off 14. ^xi* 



15. * X 2 

16. I of 3 

17. f X 4 

18. 5 X I 

19. ii of 7 

20. 10 X ^ 

21. I of29 



of 2^ 
of8| 

X i 

X f of * 

x«of f 

27. 34t^x i^ 

28.67TiTrX * ofl^ 



22. 
23. 
24. 
25. 
26. 



n 



CASE YII. — ^To find the quotient of two fractions, &c.t 
Invert the divisor and proceed as in Multiplication. 



1. 1^1 7.^3 

4- i -i 10. fi^l2 

6. I -rf 11. 25-j- t 

6. t*H-4 12. 85^ t 



13. 4^-r I 

14. 7|~ f 

15. 81f-5- f 

16. -H-2| 

17. if^4| 

18. ii^aj 



19. 4 of i- ^of i 

20. |of |h- ^of f 

21. f of f- Aof 4 

22. iof2i- |of8i 

23. 3* X 7|-r4| X 8i 
24. 24 X 8f -5-5* X 



* The multiplication of one fraction hy another may he indicated 
either hy placing the word of^ or the sign of multiplication, between 
the two firaMStions : thus, the product of three-fourths by two-thirds 
18 equally well indicated by either of the following expressions \-^ 
lXf,orfof|. 

t The division of one fraction by another may be indicated in 
precisely the same maimer as the division of one whole number by 
another— viz. ,by writing either sign of division between them, thus — 

f -r f , or thus,-^ § o^ i» Mid * , instead of being viewed, as 

8.3 « . 

above, as merely indicating the multiplication or division of one 

fraction by another, are sometimes used instead of the results of 
these operations. When so used the f of } is called a compound 

fraotiom «.d theja complex fraction. \, -i, -L* ^ i|. a«. aU. 

when used in this way, called complex fractions. } or }, or |^, 
akme^ to distinguish them from such fractions, are called simple 
fractions ; and the above processes, by which the § of | is con- 

yerted into }» and the -y into ^t ^^^1 1^ B^ch cases, called redwAng 

the compoond or complex fraction to a simple one. 
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26. -^ n. n 82. H 80- 1^ 

"• i »»• s »»• ? »«-'|^ 



£XEBCI8E& 

To find the valae of a fraction. 

Multiply the given integer by the numerator of the fraction, and 
divide the product by the denominator. 

JSacamples. — ^What is the value of ^ of a pound, and of £3 68 8d? 

7 ) £5 £3 6 8 
5 

£0 14 3J fy=£^ 7 I 16 13 4 

£2 7 7jf 
What is the value of— 

m If of £1 ; (2) f of a crown ; (3) | of a shilling ; (4) i of 
6s 8d ; (5) f of a guinea ; (6) ^ of an acre ; (7) -/^ of a cwt ; 
(8) ^T of a day; (9) f of a yard; (10) f of 21s; (11) ^- of a 
lb. troy ; (12) 4t of a mile ; (13) + of 1 guinea + | of itl+ 3$ of 
1 A of* of 6id; (14) a of £3 78 6d. 



To find a sum of which another is a given fractional part. 

Multiply the given sum by the denominator, and divide the product 

by the numerator. 

Example — Of what sum is 4id three-fifths ? 

4id 7id 

5 3 

— — PBOOP. 

3)22} 5)22i 

7}d Ana. 4}d Ans. 

1 . Of what sum is 2d two thirds ? 2. Of what sum is 7d five-sixths ? 
8. Of what sum is 45s 6d seven-ninths ? 



To express a given quantity as a fraction of another given 

quantity. 

Write the (quantity to be reduced as the numerator of the frac- 
tion, and the mtegral quantity as the denominator, and then reduce 
both terms to one denomination for the required fraction. 
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Example, — ^Beduce 2s 4d to the fraction of £1. 

2s4d ^,, «, 
-£7" — *TT7r — *inr 

Here 2s 4d is reduced to pence for the numerator, and £1 to pence 

for the denominator. 

Exercises. 

1. Bednce 5d to the fraction o{ a shilling. 

2. 3s 6d to the fraction of £1. 

3. — ^ 8s 4d to the fraction of a guinea. 

4. 2s 6d to the fraction of 6d. 

5. 10s 4} d to the fraction of £1. 

6. 2 qrs 12 lb. to the fraction of 1 cwt. 

7. 4 oz. 3 dwt. to the fraction of 1 lb. troy. 

8. 3 roods 20 poles to the fraction of 3 acres. 

9. £17 ISs 6Jd to the fraction of 2i guineas. 

10. What fraction of a day is 6 hours 48' 48"? 

,11. What fraction of a gumea is 7s 6d ? 



To reduce a fraction from one denomination to another. 

When the quantity is from a higher to a lower name, multiply 
the numerator by the number of the lower denomination, which 
makes 1 of the higher ; and if from a lower to a higher name, mul- 
tiply the denominator bv it as in reduction of whole numbers, or 
express the quantity to be reduced as a fraction of the other quan- 
tity, and reduce this compound fraction to a simple one. 

^a^mjpZe.— Keduce £^ to the fraction of a penny. 

£X 7X20X12 1 680 , geo 

"9 9 3 

Or by rule 2d, 
£1 = 2-4-0 of Id ; .•.£i==^of^of ld = l^=«|-5 

Exercises. 

1. Reduce £1 to the fraction of a farthing. 

2. Beduce 1 of 1 shilling to the fraction of £1. 

3. Beduce |^ of a farthing to the fraction of £1. 

4. Beduce | of a guinea to the fraction of ^*1. 

5. 'What fraction of a pound is j^ of a farthing ? 

6. What fraction of a guinea is £f ? 

7. What fraction of an inch is i of 6} yards? 

8. What fraction of 17s 6d is § of Id? 

10. What fraction of A6 is 4^ of il 5s 6d? 

11. Beduce f of a scruple to the fraction of 1 lb. 

12. Beduce -^ of a ton to the fraction of 1 lb. 

13. Beduce f of a pole to the fraction of an acre. 
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BlClMALS. 
Degival Numbers. 

The powers of 10, viz.--100, 1000, 10000, 100000, &c., are 
called decimal nambers* 

DECnfAL FBACtlOHt. 

Fractions whose denominators are decimal nwnbers are called 
decimal fractions, or decimals, and are usually expressed without 
their denominators; thus— 5^ is usually written 5*3; 24^:= 
24*73 ; and 51^^=51-009; the point being used to separate the 
numerator of the fraction from the whole number. 

The value of each figure in a decimal decreases from the left to 
the right in a tenfold proportion ; that is, the first figure to the 
right of the decimal pomt indicates 10th parts ; the second figure, 
100th parts ; the next, 1000th parts, and bo on. Adding ciphers 
to the right of a decimal does not alter its value ; but adding to 
the left is equivalent to dividing by 10, 100, 1000^ &c. 

TeRMIKATST or FnnTB I>£CIltAtJ3. 

A quantity which can he exactly reduced to a decimal — as }=*5, 

and J=*25, &c. 

Intermisats or Bepsatiko Decimal* 

A quantity which cannot he exactly reduced to a decimal-'*>as T=*ft 

and %=•% &c. 

In reducing a vulgar fraction to a decimal, if one figure be re- 
peated by the quotient continually, it is called a Single Bepetend» 
and should it repeat more figures than one, it is called a Com- 
pound Repetend, or Oirculatinff Decimal ; and when the figures 
repeat from the point, it is csQled a Pure Bepetend. If there be 
figures before those that repeat, it is called ^ Mixed Bepetend, and 
the figures before those which repeat are called the finite part of 
the decimal. 



BsDUcnoH. 

To reduce a vulgar fraction to a decimal (Ist), annex ciphers as 
decimals to the numerator (2d), divide the numerator, with the 
ciphers annexed, by the denominator ; and if the figures in the 
quotient be equal in number to the ciphers annexed to the nume- 
rator, then place the decimal point to the left of them \ and if they 
be less than the ciphers annexed to the numerator, make them 
equal by placing cipners to the left of them, and place the decimal 
point to tne left of the ciphers, 

EZAMPUBS. 

Beduce | to a deoimal=i*d25. Beduce ^^ to ^ decimal=i'00875 
8 I 6-000 800 I 700000 

•620 -00876 
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Reduce the following fractions to decimals : — 


1. 

2. 
3. 


h 4. y. 1. f. 10. -ffV. 
i. 5. 1^. 8.-5V 11. IJ. 



IftS 



Any vulgar fraction, haTXDg 9 for its denominator, will produce 
the numerator as a single repetend ; thus — Jc=*i ; |='2 ; 4=*3 ; 
t=-4, &c. 

To reduce a decimal to a vulgar fraction — Write the given deci- 
mal for the numerator, and write 1 for the denominator, with as 
many ciphers annexed as there are figures in the decimal. Keduce 
the fraction to its least terms. Examples— '7=^^) '^'^^ihft 
•25=1^. When the decimal is a pure repetend, write for the 
denominator as many 9*s as there are circulating figures, and when 
it is a mixed repetend, subtract the finite part from the whole 
decimal, considered as a whole number, for the numerator, and for 
the denominator write as many 9's as there are repeating figures, 
and as many ciphers as there are finite figures. 

EXAMPUBS. 

Reduce -325 to a vulgar fraction •8a6=xVuV=}v- 
Reduce '324 to a vulgar fraction '324= ||^ =^|. 
Reduce '4368 to a vulgar fraction •4368=*-^//^*J»=*|5 J=iU. 

EXEBCISES. 

Reduce to Vulgar Fractions. 

(13.) -7, -70, -07, -7, •46, '4600, and -0046. 
(14.) -276, -0276, -00925, and -8025. 
(15.) *8|, -084}, -684^, and -2136$. 

(16.) -8, -03, *63, '729, '248, and '624384. 

(17.) '038, '003, -0324^ •02462, 5*32198*. 



Addition akd Subtsactiok or Decimals. 

In setting down decimals to be added or subtracted, like deno- 
minations must be kept under each other, and added or subtracted 

as in whole numbers ; thus— •7+45-68+10375+'6+2*567. 

•7 
45-68 
10375 
•66666666 
2-66756756 



50-6517342 



124 DECDIALS. 

EzSBCIHBS. 

Add together 

1. 75-268+-68472+-076+-0086+3-0007. 

2. 7-6076+314-7+66-0001+-8+-9673a. 

8. 862-73+12+ia-8649+486-3756+-8769 and 76*76. 
Find the value of the following — 

1. 376*482— 7-863 ; and 376-482— 7-8. 

2. 673-287— 1641267 ; and 3-75—00967. 

3. 26-285— -6847; and 2-60073— -90607. 

4. -0002— -0000876 ; and -01- -009876. 



MULTIPLICATION. 

Multiply as in whole numbers, and point off from the product as 
many figures for decimals as there are decimal places in oeth mul- 
tiplier and multiplicand ; thus— 768*956 x 6076= 

768-966 
6-076 



4613736 
6382692 
88447800 

3903-220666 



1. 36-7x36-7; and 6-896x27 21. 
a. -006 X -76; and -0001 X -007. 
3. 23-77x3-01; and -0073 x 6000. 

When the multiplicand is a repetend, proceed as before, but to 
the product of the right-hand figure of each line take in the car- 
riage that would have arisen had the repeating figure or figures 
been written twice ; and before adding, extend to the rieht, to the 
same length, the repeating figures in each line. In multiplying a 
single repetend, carry 1 at 9. When the multiplier is a repetend, 
reduce it to a vulgar fraction, then multiply by the numerator, and 
divide the product by the denominator. 

Examples. 

Mult. 87-23 by '831 Mult. 234-3685 by -296. 

•831 -296 



8723 14062114 

261700 210931711 

6978666 468737137 



72-49090 69-3731063 



DECIMALS. 
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EXEBCIBES. 



4. Mult. 346-246 by 36'7 
6. Mult. 28*674 by 583 

6. Mult. 2*86345 by 1*346 

7. Mult. 2*635 by '0027 



8. 6*834761 X 328-6 

9. 32-268 X 6-804-i3 

10. -6823x48321 

11. 853-76896 X 6-3740. 



DIYIBIOir. 

Divide as in whole numbers, and for decimals point off from the 
quotient as many places as the decimal places in the dividend 
exceed those in the divisor. When the decimal places in the divi- 
sor exceed those in the dividend, before commencing to divide, 
annex ciphers to the dividend, so that the division may be carried 
on; and reckon those employed as so many decimal places. When 
the dividend is a repetend, bring down the repeating figures in 
their order to the remainder, instead of ciphers. When the divi- 
sor is a repetend, reduce it to a vulvar fraction, then multiply the 
dividend by the denominator, and divide the product by the 
numerator. 

Examples. 





Divide -48633 by 

•43)-48633(l- 
43 


•43. 
131 


Divide -2748 by 119 468-721-5-3. 

119 )-2748( -00230965 
238 




56 
43 






368 
367 




133 
129 






1148 
1071 




43 
43 






774 
714 






468-721 
3 




60S 
595 




L406-163 


13 remainder. 






EXEBCISBS. 




1. 


27-634 -^2•6. 


6. -09- 


^-01. 




11. 6-4fl5W-0026. 


2. 


•10754^-54. 


7. 4-f." 


006. 




12. 43 614760 -5. -23, 


3. 


6678-34^ -026. 


8. -006 


►■^•001. 




13. •64864-238. 


4. 


171-3-5-0037. 


9. 000145 -5- 8-457. 


14. 64-634 -^ 926-32. 


5 


7600846 -^ 27-3. 


10. -27- 


5- -6462. 




16i -04683 -5- -36829. 
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DISTRIBUTIVE PROPORTION. 

1. Divide £400 between A and B, according to their agea, Ageing 
25, and B 20 years of age. 

2. Divide 120 marbles amongst 4 boys, acoozmng to their ages. A 
is 15 years of age, B 10, G 8, and D 7. 

8. The net gain of two individuals in partnership last half year 
amounted to JE500. If this be divided between them, in propor- 
tion to their capita], how muoh will be dae to each, A having ad- 
vaooed ^£600, and B £450 ? 

4. A, B, and 0, purchase a ship in 19 shares, of which A pay» 
for 7, 6 for 3, and G for d. Th« aett freight of the first voyage 
amoonted to £395 ; hew much of Ihis is dae to each ? 

5. A insures on a cargo from London to Riga £2700, B insures 
£2500, and C £1500. The goods in the course of the voyage are 
damaged to the extent of ^401 5s lid ; find how much of this 
loss each underwriter must sustain, the loss of each being in pro- 
portion to the sum he insured. 

6. A lady bequeathed £2000 to her three servants, to be dividei 
amongst them in proportion to the time which each had served her. 
Now, as A served 85 years, B 24 yiBars and 5 months, and C 10 
years and 9 months, &td how muok i» due to each* 

7. Limestone, the weU-lcnown substance from which the mason 
obtains lime for his mortar, is composed of 22 parts carbonic 
acid gas, and 28 parts lime ; how much lime, therefore, might be 
obtained from 1000 tons of limestone ? 

8. Limestone might he viewed as composed of 24 parts oxygen 
20 parts of the metal calcium, and 6 parts of carbon. Find how 
many grains of each of thfise elements are contained in 1000 grains 
of the limestone. 

9. Plaster of Paris is composed of 40 parts sulphuric acid, 
and 28 parts lime; how much of each of these ingredients is in 
748 tons of the plaster? 

10. Plaster of Paris may he vietoed aa composed of 82 parts 
oxygen, 20 parts of the metal calcium, and 16 parts sulphur; 
how much of each in a piece of the plaster weighing 476 grains ? 

. 11. A vessel valued at JE8000, on a voyage from Leith to Ham- 
burg, is insured as under — ^A insures £400, B i^'500, C £750, and D 
£550, and the proprietors risk the rest. During the voyage, in a 
storm, it lost its anchor, and was otherwise damaged to the amornnt 
ofdE253 17s lid; how much of this loss mustbdboz&e bgr'tha 
proprietors, and each of the underwriters ? 

12. Diyide £200 amongst A« B, fend G, in the proportion of } to A, 
^ to B, and ^ to C. 
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IS, Divide £8000 amongst W, X, Y, and Z, in the proportion of 
f to W, J to X, ^ to Y, and -J to Z. 

14. A fieither left £6000 (after expenaea were dedncted), to be 
divided amongst hia 4 sons, in the proportion of a j^ to A, a ^ to B, a 
I to Q, and ^ to D. The tmstees gave to A £2000 (the j. of £6000), 
to B £1500 (the i of £6000), to C £1200 (the i of £6000), and to 
D £lO<ie (the I of £6000). Eind the amoimt of the fraud, and the 
ezteaA to which the trustees defrauded each. 



EQUATION OF PAYMENTS. 

To find an average time at which two or more sums due at dif- 
ferent times should be paid at once — Multiply each debt by the 
time it has to run, reckoning from the date of the first. Divide 
the sum of the products by the sum of the debts^ as in the fol- 
lowing 

EXAUPLB. 

At what iinie Bhoidd £17Q, due 1st Jan,; £120, due 17th Feb.; 
and £200, due 20th March, be paid in one payment ? 

Jany. 1st, £170 

Feby. 17th, 120x47= 664a 

MarohaOth, 200x78=15600 



4^0 ) 21240 ( 43 days ftom Jao. 1., viz, Feb. 13. 

EXEBCISES. 

1. A debt of £70 is payable in 40 days, another of £20 iu 80 
days, and £100 in 60 days; find the equated time to pay the whole 
at once. 

2. Bought goods payable as foUowa^£25 on the 2d Feb ; £50 
on the Ist June ; £100 on 7th Jul^ ; £40 on 1st August ; and £90 
on 3d Sept. Find the time at which the whole ought to be dis- 
charged in one payment. 

3. .A debt was to be discharged thus — \ in ready mosey ; i at 
8 months, ^^ at 4 months, ^ at 6 months, and the balance at 8 
months ; find the time for paying the whole at once. 

4. What is the equated time for discharging at one payment a 
debt, i of which is due at present, •}■ in 4 months, J- in 5 months, 
iV is 6 months, ^ in 7 months, and the remainder in 8 months ? 



PROFIT AND LOSS. 



The computations are generally performed by proportion as in 
the following examples : — 
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1. Bought sugar at 46s 8d per cwt. and sold it at 42s per cwt., 
what was my loss per cent. ? 

Prime cost. Loss on prime cost. 

46s 8d : 4s 8d : : £100 : £10 per cent. loss. 

2. Bought cloth at 5s lOd a yard, how must I sell it to g^n 20 
percent.? 

£100 : £120 : : 5s lOd : 7s a yard. 

3. Bought cloth at 7s a yard, which, having received damag^e, I 
am willing to sell at a loss of 20 per cent., how much must I 
charge per yard ? 

£100 : £80 : : 7s : 5s 7}d, selling price per yard. 

4. (1.) By selling tobacco at 3s 8d per lb. cash, I gain 10 per 

cent, what was the prime cost per lb. ? 
J9110 : £100 : : 3s 8d : 3s 4d prime cost per lb. 

(2.) If by selling as above I had lost 10 per cent., what would 
have been the prime cost ? 
£90 : X'lOO : : 3s 8d : 4s 03 f prime cost per lb. 

(3.) If by selling at 3s 8d per lb. cash, I gain 10 per cent., 
what would I gain per cent, were I to allow 6 months* 
credit? 

£1021 : ^100 : : £110 : £107J 
£107 J — £100 = £7 J percent. 

5. Bought sugar at 38s per cwt., at what must I sell it to clear. 

10 per cent, and allow 4 months' credit ? 

£100 : £110 : : 38s : 11 x 61 x 38 _ ^o- ia »ij 
100: lOlf 10x60 ^2sl5«d. 

6. Sold tea at 4s 4d per lb., and gained 5 per cent., what would 
I gain per cent, were I to sell the remainder at 4s 8d per lb. ? 

4s 4d : 4s 8d : : £105 : £113 1 6^ H 
£113 1 6JH — £100 = £13 1 6iii per cent. 

EXEBCISES. 

1. If I sell tea which cost 4s 8d per lb. for 5s per lb., what is my 
gain per cent. ? 

2. How must cheese, which cost £3 7s 6d per cwt., be sold to 
gain 20 per cent. ? 

8. Bv selling sugar at 70s per cwt. I lost 7J per cent., what was 
the prime cost ? 

4. Bought 1 cwt. of sugar at 80s, and retailed it at 7d per lb., 
what did I gain or lose per cent. ? 

5. If, by selling cheese at £3 10s per cwt., I gain 5} per cent., 
what will be the gain per cent, by selling at 9d per lb. ? 

6. By selling 220 yards of cloth for £93 10s, I gain 15 per cent., 
at what price per yard must I sell that I may gain 20 per cent. ? 

7. Bought at 2s lOd, and sold at 38 4d, allowing 6 months' credit, 
what was the gain per cent. ? 
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. 8. Paid 3s 2}d a yard for linen, and sold it at a profit of 20 per 
cent., at what did I sell it per yard ? 

9. If I mix teas in the following proportions, viz., 2 lbs. at 3s 4d 
3 lbs. at 4s, and 5 lbs. at 4s 8d, what will I gain or lose per 
cent, by selling the mixture at 5s per lb. ? 

10. When I sell eggs at 3 a penny, I gain 2 J per cent., what would 
I gain or lose per cent. -were 1 to sell them at 23 for 6d ? 

H, A ship, worth £3000, is insured to the extent of 90]^ per cent, 
of its value, what would the owner of f of her lose were the 
ship lost ? 

12. By selling flour at 40s a sack, I sustained a loss of 5 per cent., 
what would have been my gain or loss per cent, had it been 
sold at 44s per sack ? 

13. At what price per yard must 1 sell cotton to get 7d a yard, 
after allowing a discount of 10 per cent ? 

14. Bought cloth at 2s 6d per yard, at what price must I sell it 
per yard to clear 20 per cent, profit, after allowing a discount 
of 5 per cent. ? 

95 : 120 : : 2s 6d : 3s If H- 

15. Bought flour at 25s 6d per barrel, how must I sell it per barre 

to have 10 per cent, profit, after allowing a discount of 2} per 
cent, and 6 months* credit ? 



MARINE INSURANCES. 

Insurance is a Contract by which one party engages, in consider- 
ation of a stipulated per centage, called premium, to make good 
t,o another party, in case of loss or damage, goods which are ex-> 
posed to risk. 

The stamped materia], (paper or parchment) on which this con« 
tract is written, is called the "Policy," and the price of the stamp 
<* Policy duty." 

. Insurers are the parties who write their names at the bottom of 
the policy, with the sums for which they engage, and are therefore 
called underwriters. 

Policy duty is charged on any part of JCIOO as though it were a 
tphole hundred, that is, JC120 would be charged the same duty as 
£200, and £270 as 1*300. 

1. Find the expense of insuring, from Glasgow to Adelaide, 
£670, at 30s per cent., policy duty 2s 6d per cent., and brokerage 
) per cent. 

2. An insurance was effected on JE3056, from Leith to Ham- 
burgh, at 3} guineas per cent., policy duty 5s per cent., and 
commission \ per cent. Find the cost. 

X 
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3. !Find the expense of msuting £1576 on ft cargo fircpm lirerpool 
to New York, at 1} guinea per cent, pcdicy 28 m per cent^ and 
brokerage ^ per cent. 

' 4. How much must be insured to W9^ £300» premium 4} guineas 
per cent., policy 2s 6d, tnd commission i per cent. 2 

Premium^ ... ... J&4 14 6 

Policy and conunisaion, 12 $ 

£5 7 sum to be paid 
to recover £100 in case of total loss ; so, in reality, i;94 IBs is the 
net sum recovered .*. we must say, as £94 13s is to ^'100, so is the 
sum to be covered at the above rates to the sum to be insured. 

5. What sum must be insured to cover £675, pEcminm 4| guineas 
per cent., policy 5s, and commission ) per cent. 2 

Ckmiputations of Averages are made by Distributive Proportioug 
thus, as the whole value of goods, of which part is lost or damaged. 
Is to the whole loss, so is each person's share to his prof|ortional 
average loss. When a ship is overtaken bv a storm, it is some- 
times necessary to make deliberate sacrifices to prevent ship- 
wreck, such as cutting away masts, rigging,, or cables, or throwing 
part of the careo overboard. As these sacrifices, and other ex- 
penses, are made for the general benefit of all interested in tho 
vessel, freight, and cargo, the owners must sustain these losses in 
proportion to their interest in the ship, freight, or cargo, and this 
IS called "General Average." 

When a total baa of part of goods ensured has taken place in 
consequence of the accidents of the sea, it is called " Partial Loss." 

Particular Average is a partial loss of the ship or carg^, or 
damages sustained l)y the common accidents of tne sea, and is 
boriM or f aid by the owners or insurera of the particular articles 
damaged. 

Goods thrown overboard are valued at the price they Hvouldhavtf 
brought had they arrived in good order, but raastir, riggine, &c., 
cut away, are valued at one third less than the cost of replacing; 
them, as the new ones are considered better to that extent. 

When goods valued in the policy receive damage, the nnder- 
writers are bound to pay the owners such proportion of the value 
as corresponds with Qie diminution in their value caused b^ such 
damage. Thus, if the value in the policy were £80, and if the 
damaged goods sell for £100, whereas, had they not been damaged, 
they would have broue^ht 4^120, the difference in value between 
the dama^d and sound is one sixth, conseouently the underwriters 
pay one sixth of £80, the price named in the poncy. But had the 
goods been sold in a losing market, when damaged, for £50, 
whereas, had they been sound, they would have brought £100, the 
difierence between the sound and unsound is one luilf; and, con* 
sequently, the uuderwriters would have to pay one hi^f of £80, the 
value stated m the policy. 
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iiKAHl 

6. A shipi on a voyage fVottt Grennda to London, was overtaken 
by a storm, and sustained the following losses : — Masts, cables, 
and rieging cut away, the expense of I'eplacine which was £660 ; 
an ancnor was lost, which aost £50; of 50 Ehd. of Stigar, 20 werd 
thrown overboard, valued at JtZO per hhd., and the t-emaining 3d 
hhds. were so damaged that it Watf necessary to sell them on 
imrivaL They were sold fof MHO pcir hhd., whereas, hdd they I^MA 
sound, they would have brought £24 per hhd. Th6 charges for 
pilotage, &c., amounted to £50. The value of the ship was £6000 ; the 
net proceeds of the cargo, per account sales, £9000 ; the gross 
freight, £19QQ, from which deduct £120 for seamen*s wages. Tho 
fthip wair insured to half her valtte, and £5900 insured on account 
of the cargo. Find the geoend aind pardctilaf Average losfs pet 
cent., and how much eftch p«rty had to pay ? 

Cose of replacing madts, cableff, ^.y ... ... £660 

Deduct on6 third for newness 220 

£440 

Anchor lost, wliicb cost 50 

20 hhds. of sugar thrown overboard, value 600 

Char jpBS for pilotage^ ... .^ v 50 

Total general avef age loss^ #^. ..^ £1140^ 

Yaloeoftliesbip^ « ...£6000 

" dargo, ... «.-. «.. ,., 9000 

• Gross freight, ... ... «.. ... £1900 

Deduct for seamen's wages, .v. 120 

1780 



Value of sliip oaf go, and freight^ ...^ £16780 

£14780 ; £1140 : r £100 : £6 I5tf lid genenil average lossper cent. 

£24 ^ £20 3t: £4 loss on euch hhd. 

£24 : £4:i £100 : £16 18s 4d particular average loSs p^ cent# 

£900 at £16 138 4d per cent^ == £150. 

9000 : 150 : : £5900 : 98 6 8 underwriters' share of par. average; 

9000 : 150 : : £3100 : 51 13 4 owners' share of particular average. 

£lbO 

On account of Geniieral Average^-^ 
The underwriters pay for ship £& 10s lid per cent, on 

The underwiters pay for cargo 
Owners of cargo pay 
Owners of ship pay 



do. 
do-. 

do. 


£3000 =. £203 17 6 
5900=3 400 19 1 
8100 = 210 13 5 
4780 = 324 16 10 




£1140 16 10 
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Note. — ^This is one of the cases in -whicK the amount paid exceeds 

that claimed. 

Each party has to pay as under— 

Owners of ship pay for general average, £384 16 Id 

Owners ofcar^o pay for general average, X2 10 13 5 
and for particular average^ 51 13 4 = 262 6 9 

Underwriter's pav for general average, 604 16 7 
and for particular average, 98 6 8 =. 703 3 3 

Exercises. 

7. A general average pf £25 7s 5d per cent, is claimed upon a 
loss of £870; find tne net proceeiis, allowing^ per cent, for 
brokerage, and 2} per cent, for commission. 

8. The ship, Mary, on a voyage from Hong-Kong to London, 
having met with bad weather, was obliged, for the preservation of 
the slup and cargo, to cUt away her masts, cables, and rigging, 
the cost of replacing which was £414 7s lOd. She lost an anchor 
worth £60, and goods valued at £1400 were thrown overboard ; she 
was taken into port to have damagpes repaired, the expense of 
which, together with unloading and reloading, was X'275, jilotage, 
£60, and the seamen were allowed a gratuity of £80. The ship 
was valued at £13000, the net freight £1750, and the cargo £10500. 
The ship and freight were insured to J of their value, and £6500 
of the cargo was insured. Find the general average loss percent., 
and how much each party had to pay. 

9. Insurance was effected on 18 cases of cotton goods, on board 
the Maryy Captain timith, from Leith to Gibraltar, valued in the 
policy at £1635, but were invoiced, independent of charges, at 
£1545. In the course of the voyage, the sea water got in, and 
when the ship arrived at Gibraltar it was found that one of the 
cases, valued in the invoice at £97 15s 6d, was damaged, so that 
it brought only 390 dollars, whereas, had it arrived sound, it would 
have brought 520 dollars. The expenses resulting from this loss 
amounted to £10 7s 6d. Find the amount of particular average, 
and the rate per cent. 

£1545 : £1635 : : £97 15s 6d : £103 9s 5d, insured value. 
520 — 390 = 130 dollars lost by damage. 

D. 520 : D. 130 : : £103 98 5d : £29 17 4 
Expenses, ... 10 7 6 

Amount of particular average, £36 4 10 
£1635 : £36 4s lOd : : £100 : £2 48 4d per cent. 

10. A ship on a voyage from Cuba to Cork, having encountered 
a storm, sustained the following losses— masts, cables, and rig- 
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ging cut away, the expense of teplading which was £380, an 
anchor lost, which cost £50^ 6 puncheons of rum, valued at £180, 
were thrown overboard, and 2 boats, valued at £25 each, were 
washed away; of 300 hhds. of sugar, valued in the policy at 
£30 per hhd., 200 were so damaged by the sea-water that they 
were sold for £12 ISs each. The value of the ship was £4500, 
and the freight £800, f ths of which was inisured, and the rest 
risked ; the cargo was valued at £8000 and of which £6500 was in- 
sured. Find the general and particular average loss per cent. 



THE BUYD^G AND SELLING OP STOCK. 

Government Stock is the name given to the money lent to our 
Government, and the revenue from which the interest is paid is 
called ''the Funds," although the term is now generally used to 
denote the loans themselves. As loans for the public service were 
contracted at different times, different rates of interest were al- 
lowed, according to the then existing circumstances, and these 
rates distinguish the different Stocks or Funds, some of which bear 
interest at 3, some at 3}, and some at 4 per cent., hence 3 per 
cents., 4 per cents., &c. The holder of stock has the power to sell 
it, and all sales or purch&ses are made through the medium of 
stockbrokers, who charge ^ or 2s 6d per cent, for their trouble, 
consequently the brokerage must be added to the cost of stock 
purchased, and deducted fi om that which is sold. 

Case I. 

To find the Value of any Quantity of Stock. 

EuLB. — As £100 of stock is to the quantity of stock to be bought 
or sold, so is the pried of £100 stock to the price of the quantity to 

be bought or sold. 

• 
jEroTwpfo— Botlght £425 in the 3 per cents., at 98| per cent., what 
have I to pay, allowing ^ for brokerage ? 

£100 : £425 : ; £98^ 
£425 X 98i _, ^^J3 jgg ed. 
100 

Find the value of 

1. £600 in the 3} per cents., bought at 86 i per cent« 

2. £876 4 sold — 901 

3. £765 3 sold — 66 

4. £430 Bank Stock, bought at 220} per cent. 

5* What did I gain by purchasing £500 in the 3} per cents, at 79} 
per cent., and selling at 80} per cent ? 
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To fifid how madi stobk may be parchased for a given ciuo^ 

Bu(^.^A# the price of £100 + the brokerage is to the piurchase 
money, no Is £lfiO to the ^uaotitj of stojck, 

IJxttmple, — ^How much stock, at 07f , will £1666 pnrdiase ? 
67} : 1666 : : 100 : £2459 0J |f f 

ExEBCISBS. 

1. How much stock, at 92}, can be bought for £500t 

2. 78i, £837? 

3. 103|, • £4738? 

4. 98|, £3273? 

6. 230, £7689? 



To find the rate of interest whSgh any giren stock will yield. 

BuLB.-^As the price of the stock + the brokerage is to ^lOO, 9Q 
is the diyidend on i^lOO to the r^^te of interest, 

JETa^ampZa.— What rate of Interest is obtained by purchasing 3} pea 

cents, at $8f per pent. ? 

93} ; 100 : : 3J : £3 U 0} tW 

EZEBOISES. 

1. What rate of interest arises ftom investing In the 3 per oent. 
consolidated funds when at 76f ? \ 

2. If I were to purchase in the 8 per cents, at 99] what rate of 
interest should I obtain ? 

3. If the price of the 3 per cent, consols was 99} on 20th Nov., 
what rate of interest would arise firom purchasing on that day ? 

Note. — ^The half-yearly dividends on the 3 per cent, consols, on 
the new 3) &c^ per cents., are payable on 5th Jan. and 5th 
July, and the i per cent, reduced annuities and 4 per cent, 
consols pn 5th April and 10th October, The holder of stock, 
on the day of payment, receives pavment for the preceding 
half-year. When stock is purchased between terms, the given 
rate must be diminished py the interest of £100 of stock for 
the time which has passed since the last term on which the 
dividends were paid to the time of transfer. 

184 days : 138 days : : £U : £U. 
99} — 1} = 98}:100;:£3:£3 lOf ^y 

4. What rate of interest arises from money vested in the 4 per 
cent, consols on 5th Feb.) when the price is 95^ ? 

fi, ^pw m^ch money mus^ I iayest in the 3i per o^nts,, At 8?i, 
to produce £100 a yei\r ^ 



TOREIGN EXCHANGE. 

Exchange is the paying or the receiving of money in one 
country "for its equivalent in the money of another country, and 
the method of finding out how much of the money of one country 
is equal to a given sum of the money of another is done hy pro- 
portion. 

the par of exduutge between two countries is the intrinsic value 
of the money of one country compared with that of another, and 
is estimated by the weight and purity of their coins. The true par 
sboold be computed by putting the gold coin of the one country 
against the gold coin of anotiier, and the silver against silver. 

The course of exchange is the sum of money of one country 
which is given as the value of a fixed sum of the money of another 
country, at some particular time, and which is seldom the same 
as the |Mir or renji vdbtej but is sometimes more, and sometimes lessj 
aocordmg to the QircumstauceS of trade or the demand for bills. 

Tables op Fobeion Monies in which Accounts abe kept. 

HoixAND AND Bklgium. — ^Tho rate of exchange with London is 
expressed in florins or guilders, and stivers, and also in schillings 
and grotes Flemish. . 

Exchange with London at par, 12 florins per jB.sterling. 
100 cents r= 20 stivers =. 1 florin or guilder = 20d. sterling. 
16pfenings=l st]ver=2 grote8:=5 cents ; 100 grotes=l rizdollar, 

Flemish Money, 
12 grotes or pence=l schilling ; 20 schillingszzi pound=6 florins 

Note. — Banco is the money placed in banks of deposit, and 
transferred in payment from one person to another, and is superior 
to currency. The diffei'ence between banco and currency is called 
^ioj and it varies here from 2 to 5 per cent. . 

1. Reduce 4628 floriiiB banco into currency, agio 4 per cent. 

2. Reduce 8640 florins 16 stivers banco into currency, agio 3^ 

per cent. 

3. Reduce 468 florins 14 stivers currency to banco, aeio 2f ner cent. 

4. Reduce £503 sterling into florins, at the rate of 12 norins 40 

cents per £. 

5. Reduce £655 lis sterling into Dutch money, at the rate of l!^ 

florins 25 cents per £.sterling. 

6. Reduce £300 Is 8d sterling to Flemish currency, at the rate of 

36s 8d Flemish banco per £.sterling, agio 4 per cent. 

HAMBUROH.-7-Accounts are kept here in marks, schillings, and 
pfenings, and, in transacting exchanges, Flemish money is also used. 

The ag^o vanes from 20 to 25 per cent. 
Exchange with London at par 13 marks banco 10} schillings per £. 
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Homhurgh Banco and Currency* 



2 marks = 1. dollar. 

3 maiks = 1 rixdollar. 



12 pfenings (or 2 grotes Flem.) 

= 1 schilling. 
16 schillings = 1 mark. 

1 schilling Flem. banco = 6s Hamburgh banco. 

1. Kedace.£362 15s sterling to Hamburgh currency, agio 20 per 

cent., and exchange at 13 marks 12 sch. banco per £. sterling. 

2. Reduce £420 17s 6d sterling to Hamburgh banco^ at the rate of 

13 marks 12 schillings banco per £. sterling. 
8. Beduce 4727 marks 5 sch. Hamburgh to sterling money, ex« 

change at 36s 2d Flemish per £. sterling. 
4. Reduce 4000 marks 7 sch. Hamburgh currency to British 

money, exchange at 34s lOd Flemish per £* sterling, and agio 

20 per cent. 
6. Reduce 2428 marks 2 schillings Hamburgh currency to French 

money, exchange 3 francs for 25s Hamburgh banco, agio on 

the Hamburgh bank 25 per cent. 

FsjiNCE. — Accounts here are kept in francs and centimes. 
Exchange with London at par 25 francs 22 cents, per £» 
6 centimes (1 sou) = Jd nearly. 
10 centimes = 1 decime = Id nearly. 
l6 decimes or lOO centimes = 1 fraud ^: 9id nearly. 
Formerly the franc and livre were of the same yalue, but now 

80 francs = 81 livres. : 

1. How much sterling money in 4864 francs 75 cents., exchange 

25 francs 50 Qents. per £. sterling ? 

2. Reduce £210 to francs, exchange 25 francs 15 cents, per £* 

sterling. 

3. Reduce £418 17s 6d to French money, exchange 25 francs 20 

centimes per £. sterling. 

Spain. — Money here is of two kinds, called plate and vellon, the 
former being more valuable than the latter, in the ratio of 32 
to 17. 

Bills of exchange are negotiated with Britain in plate money only. 

VeUon, Plate, 



34 marayedis=l real. 
20 reals=l piastre or Spanish 
hard dollar. 



34 maravedis=l real. 
8 reals=:l piastre. . 
4piastres=l pistole of exchange. 



375 marayedis=:l ducat of exchange. 

The piastre or dollar of plate is worth 3s Ifd sterling; the 
Spanish hard dollar about 48 2d ; the real vellon about 2^d ster- 
ling, and the real of plate 4id sterling. 

Exchange at par with London, 6 dollars, plate, 2f reals per £. 

1. Reduce £433 14s 3d into reals vellon, exchange 36}d per 
piastre. 
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' 2« Beduce £875 to piastres, at 37d per peso. 

3. Beduce 2864 reals old plate into sterling, exchange 34d per 
piastre* 

4. Beduce 2659 piastres 2 reals 29 maravedis to sterling, at 3s 
2|d per peso. 

5. Beduce 7860 francs to reals vellon, exchange 16 livres 7 sous 
per pistole of exchange. 

6. Beduce 730 francs to piastres, exchange 4 francs 15 centime^ 
per peso* 

Portugal. — Accounts are kept here in milreis and reis. Three 
kinds of money are used, viz. — legal money, that is ^ in paper, 
and ^ in specie. JPaper money is at a discount of about 24 per 
cent. Specie is called effective money. 

Exchange at par with London, 4s lOJd per milrei. 

1000 reis=l milrei, 400 reis=l crusado. 

1. Beduce ^641 Is sterling into milreis, exchange 4s 5d per 
,tnilrei. 

2. Beduce 2030 milreis 225 reis to sterling, exchange 4s 2d per 
milrei. 

3. Beduce 8947 florins 18 stivers to Portnguese money, exchange 
39} grotes per crusado of exchange. 

4. Beduce 180 milreis 170 reis jpapei^ money to effective money f 
4isoonnt 24 per cent. 

Leohobn. — Here exchanges are computed in piastres or pezzi, 
soldi, and denari, and in lire and centisimi. 

12 denari di pjgzza=l soldo di pezza ; 20 soldi di pezza=l pezza 

or dollan 
There are two kinds of lire — one called long money and the other 
effective money. — 12 denari di lira=l soldo di lira ; 20 soldi di lira 
=1 lira ; 1 lira=100 centisimi ; 6 lire, long money=l pezza 
or dollam:5} lire of effective money ; 5J lire=3s 9id sterling. 

Exchange at par with London, 30 lire 69 centisimi per £« 

1. Beduce £873 15s 7d sterling into pezza, exchange 45^d per 
pezza. 

2. Beduce 4643 lire 17 soldi 6 denari, effective money, into ster* 
ling moneV) exchange 3s lid per pezza. 

3. Beduce 628 milreis 80 reis to Leghorn money, exchange, 960 
reis per pezza. 

CoNStANTiKOFLE. — 3 aspers=:l para ; 40 parasi=l piastre=dbr- 
merly, 98 piastres were nearly=:j^l, but now the exchange runs 
from 170 to 180 piastres to the £. ; 500 piastre6=l purse ; 30,000 
piastre8=a bag of gold. 



138 

FRANKFORT-oir-THEMADnB.-— 4 KreutionK?:! hatasn; 15 fcatgenr^ 
1 florin ; 1} florins=l rixdollar (worth 36^d sterling). 

The par of exchange with London is 148^ hatzen per £. 

Pbubbia. — 12 pfenings=:l silver groscheu; 30 sUver groBcben 
=1 Prassian dollar (worth 2s lOfd sterling). • 

Far with London, 6 dollars 27 silver groschen per £. 

Russia. — 100 copecks=l silver rouble (worth Ss 1}d sterling) th6 
paper rouble (also divided into 100 copecks) is worth about lOfd 
sterling. 

Deni£Ark.-:-12 pfening8=l skilltng; 12 skillii^gs=l mark; 8 
niarks=l ricsbank dpllar=]| marks banco of Hamburgh. 
The rigsbank dollar i8=26'35d sterling, and the par of exchange 
with London is 9 rigsbank dollars 10 skiUings per £ stg. 

SwEBDEH.— 12rundstyken=l skillbg; 48skillings=l rixdollar; 
1 silver rixdollar=4s 4)d, and 1 paper rixdollar banco=ls 8d 
sterling. 

Untted States.—IOO cents = 1 dollar = at par 4s 6d sterliiig; 
but the real value is about 4s l}d, £100. sterling are ==i £109 
lis 6d, U. 8. currency, reckoning 4s 6d to the dollar. 

a d 

In Canada, £100 currency are == £90 sterling. In Jamaica, 
£140 currency are = £100 sterling. 

East Ispns.— 12 pice==l anna, 16 nma8=l sicca rupee (worth 
about 2s). A lac of rupees is = 100,000 rupees, and a oroie is =? 
100 lacs = 10 millions of rupees. 



ARBITBATION OP EXCHANGE. 

Arbitration of Exchange is the ascertaining, by a comparison 
of the exchanges of different places, the best mode of transmitting 
a sum of money through several places, so that, at the last place, 
it shall be of most value ; in other words, how a sum of money 
may be increased by a circuitous remittance. As a general rule, 
draw upon the place where the course of exchange is below the 
arbitrated price, and remit to that where it is above it. The 
calculations mayr be performed by several statements in propoirtion, 
or by the following rule : — 

Chatv Bulb. 

Write the given rates of exchange in pairs, and place them in 
two columns, with this sign = between them, and let the princi- 
pal term of which the value is sought be the first on the right 
nand. Write the equivalent pairs oelow, placing on the left, one 
step lower, the term which is of the same kind and in the same 
name as the one preceding it on the right. Dividii the continued 
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orodnct of the liglit hand numbers by ihe continued prodoct of the 
left, ftnd the quotient will be the vwwer in the same name with 
the lait term en the right haiidL 



EXUIFLBS, 

(1.^ If a merchant in London owes a merchant of Paris £500, 
whetner is it better jfor the London merchant to remit directly at 
25 francs 40 cents, per £. sterling; or by a circuitous remittance 
through ^amburgh^tbe exchange of London on Hamburgh being 
13 marks 11 son, banco per X. sterling; that of Hambureh on 
fma, IBS francs per lOO marks, an exptsnse of 1 per cent, peing 
Incurred by the circuitous course ? 

£500 sterling. 
£1 sterling:::;! 3}^ miurks 
100 marks=188 francs 
100 99 

500xl3HxlB8x99 Francs. Cents. 

: == 12737 58J by the circuitous course, 

100x100 • 12700 by the direct course. 

' London merchant gains 37 58f by the circuitous course. 

(2.^ A merchant in Amsterdam has to remit 600 florins to Londoni 
whetner ^1 it be cheaper for him to do so directly, the exchange 
being 11 florins 1 stirer per ^.sterling, or through the following 
places; and what will be the diflerence j^r cent., the exchanges 
beings Amsterdam on Paris, 1 florin 8 stivers for 3 francs ; Paris 
on Venice, 5 francs for 1 ducat *, Venice on Hamburgh. 1 ducat for 
50 stiTers ; Hamburgh on Lisbon, 25 stiyers per crusaao; and Lis- 
bon on London, 5s 4d sterling per milree ? 

=600 florins=12,000 stivers. 

28 stivers = 3 francs 

5 francs .... ,.. = 1 ducat 

1 ducat = 50 stivers 

25 stivers = 1 crusado = 400 reis 

1000 rees ... ... = 64d sterling. 

8 2 8a 

1:^000^8 x-Se-j^40ax 64 _ 3 X 8 X 2 x 80 X 64 _^ra 17 i b cir conr«« 

7 stivers. Stivers, 

28 : 12000 : : £1 ; 54 glU}?dir. co. 

Gain by the circuitous course, 11 2^;^ pr. cnt 

(3.) When the course of exchange between Amsterdam and 
Paris is 1 florin 7} stivers for 3 Arancs, and between London and 
Amsterdam 1C^ florins fbr £1 sterling, what is the proportionate 
par of exchange between London and Paris? 
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(4.) A merchant in Hamburgh has to remit to his correspondent 
in London; the direct exchange is 32^^ shillings Flemish; but 
Hamburgh exchanges with Amsterdam at 18 stivers 12| pennings 
for 1 mark banco ; whether is it more advantageous for the Ham- 
burgh merchant to remit to London direct or by way of Amsterdam, 
London exchanging on Amsterdam at 35 schillings 8 grotes per 
£, sterling ? 

(5.) A. of Paris has to remit to B. of London, 34475 francs ex- 
change 25 francs 20 cents per ^.sterling ; but bills on other places 
can be had on the following terms, viz. — Paris on Hamburgh, 184^ 
francs for 100 marcs banco ; Hamburgh on Vienna, 200 marcs banco 
for 147 floring ; Vienna on Genoa, 118 florins for 300 lire nuove ; 
Genoa on Amsterdam, 2*10 lire for 1 florin ; Amsterdam on Lon- 
don, 11*95 florins for £1 sterling ; which is the more advantageous^ 
the direct exchange or the circuitous, allowing i per cent, coin- 
mission ? 



INVOLUTION. 

A POWER of any number is that, number multiplied by itself 
a certain number of times. A number, in relation to any power 
of it, is called the firtt power or root; the second jpoioer or 
square^ is the product of the number multiplied by itself, and when 
the square is multiplied by the root, it is called the cube or third 
power ; and the third power multiplied by the root gives the fourth 
power, and so on. Fowerd of numbers are denoted by a small 
flgure written at the upper comer, on the right of the number called 
the index or exponent ; hence, to raise a given number to any 
power, multiply the number by itself until the number of faotord 
equal the number of imits in the index of the proposed power. 



EVOLUTION 

... ^ 

IS THE EXTSACnOH OF ROOTS. 

To Extract the Square Boot (sign v'). 

1st, Divide the given number by a comma into periods of two 
figures each, commencing at the right and pointing to the left in 
whole numbers, and from the left or decimsu point to the right in 
decimals. Write the square root of the greatest square number 
contained in the first period to the left, as the first figure of the 
root, and subtract its 8(|uare from the first period, annexing to the 
remainder the next period for a dividend. Double the figure of the 
root found as part of a divisor, and find how often it is contained 
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in the dividend, omitting the units figure, and annex the figure 
thus found both to the root and to the diyisor. Multiply the 
divisor thus completed by the figure of the root last foun^ sub- 
tract the product from the dividend, and to the remainder bring 
down the next period for a new dividend, and for a new divisor add 
the figure of the root last found, with which proceed as before, and 
continue the process until all the periods are exhausted. If there 
be a remainder, annex periods of ciphers, and continue the operar 
tion in decimals, until the root is as exact as required. To extract 
the root of a vulgar fraction, extract separately the root of both 
of its terms, or extract the root of its equivalent decimal, or multi- 
ply the numerator by the denominator, and divide the square root 
of the product by the denominator. The fourth root is found by 
extracting the square root of the square root of the given number. 

Note.-— To find a meon proportional between two numbers, extract the square 
root ot their product. When one of the angles of a triangle is a right angle, th» 
"ongest side is called the hypothenuse, and itssquare is = the turn of the squares 
of the other two sides. The square root of the area of any square is «« its side. 
Circles are proportional to the squares of their circumferences or diameters, and 
similar plane figures are proportional to their similar sides. 

Examples. 

1. Find the square root of 6Q47-796. 





60,47-79,6 (77-7 
49 


147 

7 


1147 
1029 


1647 

7 


11879 
10829 


15546 
6 


105060 
93276 


166627 

7 


1178400 
1088689 


155534 


89711 



2. Find the square root of {f . 



3. Find the square root of f 

3 
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ExratcisE8« 

1. Knd the sq. root of 46268279 f fl. Bind the aqf. root of 0000076? 

2. " '' 46268-270 7. " •* -000076S 



8. '' " 'W43^ 

« if Uf 



5. '' " 8342-25 

4. " " -0376841 9. :t« 

5. " " -0037684 [10. " « H 

Aj^lvcatiaA oftke Square Boat, 

n. Find the meatt proportioQAl 1»etivd»n 4 and 16« 

12. Find the mean proportional between 2 and 18. 

13. Find the side of a square which, shall contain 212444 feet. 

14. The content of a gnrden is 2232 yards 6 feet ; fifid the 1^0 of 
a square equal in surface to it. 

15. The area of a circle is 76765621^ yairds ; flsd the side^of a sqMM 

equal in surface to it. 

16. Find the hypothenuse of a right angled triangle, whose other 
sides are 8 and 6. 

17. A spire 200 feet high has a line stretched from it to a point 25 
yards from its base ; find the length of the line. 

18. A line stretched from the top of Melyille*s Monument to a 
• point 100 feet from its base is 180*6 feet ; what is the height 

of the monument ? 

19. There are two circular fish-ponds m a gentteman*s garden, the 
diameter of the smaller one is 45 feet, tuid its surface is half 
that of the g^dter one ; required the diameter of the greater. 



TO EXTRACT THE CUBE ROOT. 

Divide the given number into periodis of three fibres each, 
counting from the right hand in integers, but from the left in deci- 
mals. Find the greatest cube in the lefl hand period, and write 
its cube root as the first figure of the root. Subtract its cube from 
the left hand period, and to the remainder bring down the next 
period for a dividend. Multiply the square of the part of the 
root found by 300 for a trial divisor ; divide the dividend by it, 
and write the quotient as the next figure of the root ; multiply the 
former part of the root bv 80, and by this new figure for the second 
part of the diyisqr, which place under the trial divisor ; write the 
square of the last figure of the root under this second part, and the 
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«um of the three parte will be the complete divisor, which multipljf 
b^ the last figure of the root» and subtract the product firom the 
dividend, and to the remainder bring down the next period for a 
new dividend. Proceed in same way, until all the periods are 
brought down. 



Find the cube root of 111215247l!r9. 

111,216,247,129 ( 4809 root. 
64 

4»x 800 = 4800 )47215 dividend 
4 X 30x8= 960 
8«= 64 

6824 X 8=46692 



480»x 300 = 69120000 

480 X 30x9= 129C00 

9?= 81 



) 623247129 dividend 



69249681 X 9= 623247129 



Exercises. 



1. Find the cube rt. of 62313624 



9. Find the cube* root of 44*6 



2. 






640603928 


10. 




" 102832*119125 


3. 






105421616424 


11. 




" 876 


4. 






117289217376 


12. 




A 


6. 






•017576 


13. 




8 


6. 






•049430863 


14. 




8J 


7. 






'0000039304 


15. 




i 


8. 






228608*924 


16. 




H 



Applioatton of the Cube Hoot, 

Hon.— Similar solids aro to each other as the cubes of their corresponding 
dimensions— the turfacti of fcloftes are to each other as the squats of their 
diameters ; but the content of a globe is to the e^be of its diameter, as the con-> 
tent of another glolm ia to the cube of its diameter. 

1. Find the side of a cubical vessel which will hold three times as 
much as one 9 inches deep. 
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2. A packiDQf box, 3 feet long, 2 wide, and 1 deep, contains } of 

tne goods we have to pack, find the dimensions of one which 
will hold the whole of the goods. 

3. A farmer's oat chest is 4 feet long, 3} feet broad, and 3} feet 

deep, what roust be the dimensions of one which shall hold 
twice as much ? 

4. An iron ball, 5'04 inches in diameter, weighs 18 lbs., find the 

diameter of an iron ball weighing 309 lbs. 

5. An iron ball, weighing 9^ lbs., is 4 inches in diameter, find the 

weight of an iron ball 2 inches in diameter. 

6. The content of a cask, of which the diagonal is 20 inches, is 18 

gallons, find the diagonal of a similar cask, which contains 97 
gallons. 

7. If 37*8125 grains of gold are required to gild a ball which weighs 

1331 ounces, how many grains will be required to gild a ball 
which weighs 512 ounces? 
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